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ASSESSMENT OF THE PROBABLE EFFECTS OF PLANNED
INVESTMENTS IN URBAN RENEWAL AREAS ON URBAN FORM USING
GRAVITY MODEL AND GIS: THE CASE OF IZMIR

ABSTRACT

The concept of urban renewal, especially in metropolitan cities, including both the
built and the natural environment, describes a process that affects the city macro
form and changes in terms of global, economic, political and social aspect. A case of
renewal, for it contains the changes that occur in the process, all aspects of the city to
recognize and understand the city's development brings with it. In this thesis, there
are 11 regions that are defined as "Rehabilitation-Renewal Program Areas" in the
metropolitan city, according to the 1/25000 scale Izmir Urban Regional Master Plan
(IKBNIP) prepared by Izmir Metropolitan Municipality. Comparing the results in the
case of implementation of planned investments with plan decisions that affect the
resident population settle in "disadvantaged" parts of the city from social and
economic aspects, besides the limited opportunities for physical environment, and
the results in the current situation of these program areas is the main crucial goal of
the study. Additionally, evaluating the size of the physical and planning is another
goal of the thesis. According to these goals, the Lowry - Garin model and Hansen
model will be used as quantitative methods. These models have taken place as a tool
in line with the concept of the city dealing with economic and geographic dimensions
of interaction and decision-support processes. The distribution of the population,
basic and service employment will be determined spatially between residence areas
and work zones. The spatial analysis will be converted to the thematic maps, using

Geographical Information Systems (GIS) softwares.

Keywords: Urban Renewal, Geographical Information Systems, Lowry-Garin

Model, Rehabilitation — Renewal Program Areas



KENTSEL YENILEME ALANLARINDA PLANLANAN YATIRIMLARIN
CEKIM MODELI YONTEMI VE CBS KULLANILARAK KENT
MAKROFORMUNA OLAN ETKiSiNIN DEGERLENDIRiLMESi:
IZMIiR ORNEGI

07/

Kentsel yenileme, 6zellikle metropoliten kentlerde hem yapili ¢evreyi hem de
yapilasmamis dogal ¢evreyi igeren, kentin makroformunu etkileyip, kiiresel,
ekonomik, politik ve sosyal acilardan degistiren bir siireci tanimlamaktadir.
Yenileme olgusu, siire¢ icinde meydana gelen degisiklikleri i¢erdigi i¢in, kenti her
yoOniiyle tanimay1r ve kentin gelisimini anlamayi beraberinde getirmektedir. Bu
kapsamda, tez kapsaminda, izmir metropoliten kenti merkezinde bulunan, Izmir
Biiyiiksehir Belediyesi’nin hazirladig1 1/25000 &lgekli Izmir Kentsel Bolge Nazim
Imar Plam (IKBNIP)'na gore, “Sagliklastirma — Iyilestirme Alanlar” olarak
tanimlanan 11 bolge yer almaktadir. Kisith fiziki ¢evre olanaklarinin yaninda, sosyal
ve ekonomik agidan kentin “dezavantajli” bolgelerinde ikamet eden niifusun, plan
kararlart ile ongoriilen ve gelismeye acilacak olan bolgelerde planlanan yatirimlarin
gergeklestirilmesi durumunda meydana gelecek sonuglart ile mevcut durumun
stiregeldigi kosulda gozlenecek sonuglarin karsilagtirilmasi amaglanmaktadir. Ayrica,
kente dair planlanan yatirimlarin fiziki ve planlama boyutunun irdelenmesi de, tez
calismasinin  amaglarindandir.  Amaglananlar  dogrultusunda, karar destek
stireglerinde bir ara¢ olarak yerini almis olan Lowry — Garin modeli ve Hansen
modeli kullanilarak, niifus, temel istihdam ve servis isgiliciinliin bolgeler bazinda
ikamet edilen ve calisma bolgeleri arasinda nasil mekansal olarak dagildig:
belirlenecektir. Yapilan mekansal analizler, Cografi Bilgi Sistemleri (CBS)

yazilimlar1 kullanilarak tematik haritalara dontistiiriilecektir.

Anahtar Sézciikler: Kentsel Yenileme, Cografi Bilgi Sistemleri, Lowry-Garin

Modeli, Sagliklastirma — lyilestirme Alanlari
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CHAPTER ONE
INTRODUCTION

Urban renewal areas affect the city's physical, social, economic and
environmental dynamics. These effects are within the framework of a holistic
approach in planning. Especially after the 1980s, urban renewal projects require
intervention under the influence of internal and external factors. These projects are
called studies of “strategic planning” approach and put into practice in certain areas
of the city. Urban planning studies in Turkey have two important aims: Sustainable
planning in medium-and long-term and the vitality of the region's development plan

(Aksu, 2007; Oner, 2007).
1.1 The Concept of Urban Renewal

The concept of urban renewal can be defined in different ways in terms of format
and objectives at the end of the renewal process. Considering the process, the general
framework is taken into account on above. According to conceptual terminology,
urban renewal is a continuous process of remodeling older parts of urban areas,
including their central business district (CBD) areas by means of rehabilitation,

conservation, and redevelopment (Aslam, 2009).

Also, urban renewal concept is illustrated as the displacement of an existing low-
income population, creating space for more profitable office, commercial and
residential development or the provision of transportation facilities (Tesfaye, 2005).
Thus, this concept is part of a general process, by which the human environment is
continually transformed and social capital is accumulated in urban areas as well as in

non-urban areas (Zukin, 1980).

Urban renewal is the transition from an existing urban pattern or structure to
another one. Urban renewal defines the changes in the whole or certain parts of urban
areas (Keles 2004). Therefore, it refers to all kinds of changes in physical, social,
economic structures of urban space. According to Atadév and Osmay (2007), the
concept of urban renewal contains all physical, social and economic transformation

processes in the built environment.



Tekeli (2003) identifies mostly the multi - stakeholders at urban renewal
processes. He suggests that urban renewal is formed by the accumulation of the
demands of land owners and can be realized by certain powerful actors, such as
municipality. Additionally, increases in urban population cause in the development
of new urban lands, creates new potentials for urban rant and results in the increasing
cost of developing the urban land (Tekeli 2003).

In addition to this, the concept of renewal is described as a result of interaction
process of the resources of a large number of domains. It also can be defined as the
planning work, a more expanded form. One of the main objectives of this work is to
integrate poor areas and their local residents through reinforcing poor areas in social
and technical facilities. Second one is to improve the trio (construction —
environment — building) in cooperation with the private and public sectors (Oner,

2007).

As a negative consequence of blight, the city ward migration is a result of
concentration of economic activities in the urban center results to regional
imbalance. So, urban renewal is evaluated as a response to problems arising from the
blight (Salazar, 2010). The aims of this response are improving and rehabilitating of

"substandard living spaces" in terms of social, economic and physical conditions.

Urban renewal programs are generally undertaken by public authorities or local
governments. The main issue is on renewal areas which have fallen below current
standards of public acceptability. These are commonly to be found in the residential
parts of the inner city, as well as in the CBD itself (Serim, 2009). The crucial
problems of residential parts of inner cities are follows: Inadequate housing,
environmental degradation and presence of non-conforming uses. Moreover, main

indicators of CBD are traffic congestion and obsolescence of buildings and sites.

In general, urban renewal comprises three different activities. These are
redevelopment, rehabilitation and conservation. The differences among them are
applicable area types. For example, redevelopment is applied to areas in which
cannot provide opportunity for economic activity or satisfactory living conditions.

On the other hand, rehabilitation is applicable to areas in which some degree of loss



of original function is making itself seriously felt. Finally, conservation is applicable

to areas generally suited to their function and quality.
The causes of urban renewal can be summarized as: (Oner, 2007; Day1oglu, 2006)

a. Negations that planning permissions cause in urban fabric,

b. Immigration to the city and population increase without planning,
c. Inadequate housing stocks for immigrants,

d. Illegal structuring in downtown,

e. Two — dimension perception about urbanization and urban life,

f. Planning projects projected and not implemented,

g. Inadequate conditions of local authorities economically and technically.

1.2 Historical Periods & Objectives

Today, the concept of renewal can be considered in a better way by examining
how to grasp both physical and social environment changes in the history of country
caused by the above-mentioned reasons.

In the 1950s, also called as Bulldozer Period, the scope of renovation work
consists of the physical rehabilitation of the environment. The main aims of the
renovation are appropriating conditions for a good human life and moving of
households to "more safe and healthy" area with bring the necessary resources for the
work (Hoffman, 2008; Serim, 2009).

Indeed, in the 1960s, one of the main goals of renewal projects is to minimize
costs in the process of the demolition and reconstruction of households. Another goal
is to make "on-site renovation" work by providing the participation of local people
(Hoffman, 2008; Oner, 2007).

Parallel to the objectives in 1960s, the improvement and rehabilitation of the
residential areas primarily inhabited by households and people have a say in the
renovation work according to "participatory planning" approach (Environment &

Urbanization, 2003).



Besides the developments in this period, in the 1980s, the new urban areas are
opened with the regional land use planning and urban design projects. These projects
are constituted under the influence of the concept of "gentrification" (Environment &
Urbanization, 2003; Serim, 2009).

"Strategic planning" and "regional and urban planning" approaches have emerged
in parallel to growing economy in the 1990s. Accordingly, any interventions made
changes to protect the lifestyles of households. These changes give priority to the
needs of local people (Environment & Urbanization, 2003; Oner, 2007).

Finally, after 2000 year, the policy of privatization and mass housing, as a
construction type, are main objectives. Because, immigration from east parts to west
parts of the country increases and the current housing stock is inadequate for new
households in metropolitan cities (Environment & Urbanization, 2003). Figure 1.1

shows the principal objectives aimed in urban renewal projects in different historical

periods in Turkey.
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Figure 1.1 The schema for historical periods and objectives in urban renewal




Similarly, Figure 1.2 shows renewal interventions and their results in the 1950s in

Turkey.
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Figure 1.2 The renewal interventions in the 1950s in Turkey (Cumhuriyet Newspaper)
1.3 The Scope of Study & Problem Definition

The main problem carried out in this study is to determine future changes in both
population and employment in urban areas under two scenarios: (1) Planned
renewals are completed through investments; (2) Planned renewals are not completed
through investments in Izmir city. In other words, the aim is to assess the potential
impacts of urban renewal through mathematical models.

The legal ground of study is based on 73. Item of the law no 5393 (Municipality
Law) that is accepted in year 2005. According to this item, "Council may apply
urban regeneration and development projects in order to create social facilities in
accordance with the development of the city to rebuild and restore parts of the old

city, residential areas, industrial and commercial areas." (Geng, 2008).



1.4 The Study Area

According to the plan decisions of Izmir Urban Region Master Plan Revision
(IKBNIPR) scale of 1/25.000, "Rehabilitation - Renewal Areas" are identified in the
districts of Izmir metropolitan city center. A total of 11 different renewal areas are
defined in Izmir city (IKBNIPR, 2007).

The settlement units known as "disadvantaged regions” or “substandard living
areas” locate in this context in Izmir city. The districts of these areas are: Konak,
Karabaglar, Karsiyaka, Gaziemir, Bayrakli, Cigli, Bornova and Narlidere districts
(IKBNIPR, 2007; Bal, 2008). The existing values of population and employment are
known in these regions that generally the lower income group of households settles.
The change in these values after the planned interventions to the current city
macroform is assumed (IKBNIPR, 2007; Bal, 2008).

Figure 1.3 shows inadequate and substandard settlement units that take place in
the districts in Izmir and Figure 1.5 shows the urban rehabilitation — renewal
program areas according to IKBNIPR. Besides the maps of areas, photos are shown
substandard dwellings located in Izmir metropolitan area in Figure 1.7. Also, while
urban rehabilitation — renewal program areas in Izmir city are listed in Table 1.4,
urban rehabilitation — renewal program areas in metropolitan area in Izmir city with
their area (ha), population (person) and population density (person/ha) are shown in

Table 1.6.



Figure 1.3 Inadequate and substandard settlement units in Izmir city

Table 1.4 Urban rehabilitation — renewal program areas in Izmir city

# of Area | # of Stage | Name of District Name of Neighborhood
1 1 Konak Cennetgesme
1 2 Karabaglar Salih Omurtak,Bahriye Ugok, Limontepe, Ali Fuat Erden
1 3 Karabaglar Umut, Gazi, Ozgiir, Yiiz. Serafettin, Yurtoghu
1 4 Karabaglar Uzundere
1 5 Karabaglar Devrim, Abdi ipekgi, Thsan Alyanak, Peker, Uzundere
1 6 Karabaglar Emrez Aktepe
1 7 Gaziemir Kibar,Giinaltay,Baris,Selvili, Yunusemre, Aydin
2 * Bayrakh Bayrakli, Alparslan,Cicek, Fuat Edip Baksi,Cengizhan,M.Erener,R.Sevket ince,Cay
3 * Karstyaka Emek,Giimiigpala, Yamanlar,Org.Nafiz Glirman,Onur
4 * Konak Aziziye, Duatepe, 1. ve 2. Kadriye,H.Ozdemir,19 Mays,Cimentepe, K ocatepe, Zafertepq
5 * Cigli Giizeltepe, Sirintepe
6 * Bornova Mevlana,Doganlar
7 * Karabaglar Hiirriyet, inkilap,O. Aksuner,A. Veysel, Akincilar,Seyhan, Goksu, Inonii, Bin. Resatbet
8 * Bornova Adalet, Mansuroglu
9 * Narldere Atatirk,2. Inonii
10 * Konak 26 Agustos,Ulubath, M. Akif, Saygi
11 * Menemen Asarlk-1
12 * Menemen Asarlik-2
13 * Menemen Asarlk-3
14 * Menemen Menemen
15 1 Bornova Altndag,Camdibi
15 2 Karstyaka Yeni Girne
15 3 Konak Yenirgehir,Giirgesme, Yesildere
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Figure 1.5 Urban rehabilitation — renewal program areas as part of IKBNIPR

Table 1.6 Urban rehabilitation — renewal program areas in metropolitan area

Population
Zof Zof Name of Name of Area Popalation Density
Area Stage District Netghborhood (hia} (Person} | (Person'hay |
L 1 Konak Cennefcesme 40 3354 833.35
L 2 Karabaglar |Salih Onwmrtak Bahrive Ugok Limoentzpe Ali FuatErden | 125 14801 118.41
L 3 Karabaglar Unmrt, Gazi, Ozgiir, Yitz Serafettin. Yirrtogu 180 33144 184.13
1 4 Karabaglar Uznudete 33 2931 338.85
L s Karabaglar | Deviim. Abdi Ipaket. hsan Alvanalc Peker, Uzundere | 317 30353 95,75
L & Karabaglar Enmucz Aktepe 162 1267 69,53
L 7 Gaziemit Kibar. Gimaltay Bars. Selvili Yormusemre Aydin 295 33940 182.87
BayrakbAtparsian ek, Fuat Edip
2 * Bavrakli Bakst.Cengizhan M Erener. R Sevkef Ince.C'av 310 86491 279.00
3 * Katuyaka | Emek.Gomtigpala. Yamanlar Org Nafiz Giirman, Oonr 347 72213 208.11
Azizive Duatepe.] -2, Kadiiyz. H.Ozdemir,1?
4 * Kouak RMuyvts. Cliventepe Kocatepe Zalkriepe 165 40064 24281
5 * Cigli Giizeltepe, Sirintepe 120 17031 111.93
6 * Bowmova Mevlana.Doganlar 237 24559 103.62
HuwiyatInldap.O. Aksuner A, Veysel. Akmealar Seyhan,
¥ Buca Gélesu Ingnii Bin Regathat 510 58471 114.05
* Bomnova Adalet Manswrogin ia7 33399 31214
* Narlidere Atotirk.2. Tnénir 24 0861 410.92
10 * Fonak 26 Afustos.Ulubath M. Akit. 3aver SL% 20365 249.88
15 1 Bownova Altmdag. anchibt 4324
15 2 Karstyaka Yeni Girn= 108
15 3 Fonak Yenigelir (iirgegme, el dere 3227




Figure 1.7 Substandard dwellings located in Izmir metropolitan area

1.5 The Importance of Study

The main subject of the scope of the study is the urban renewal. Planned
renewals will be applied in accordance with upper — scale district plan decisions and
determination of the changes. These decisions and changes may occur as a result of
such a comprehensive intervention in the city center. The urban renewal that is
indented to implement in disadvantaged areas of the city is an issue attracting
attention in recent times especially by local governments, relevant ministries, and
civil society organizations.

Urban renewal is a process that affects many aspects of the urban structure. It
includes multi — stakeholders. It also varies in terms of intervention forms and
completely open to criticism. One of the most important features is to affect directly
the lifestyles of households in terms of physical, social, economic and space quality.
For this reason, the concept of urban renewal that persons have limited knowledge
about should be addressed with alternative scenarios and additionally, valid solutions

should be produced.
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According to the alternative scenarios; modeling, analysis and evaluation of
potential future increases in population and employment are extremely important. If
these steps of planning process are not realized, the critical and unforeseen results
occur in the entire city. As examples for these results, the increase of illegal
construction, the increasing number of slums, and misuse of urban land may be

followed.

As a result of the completed thesis, the obtained data presents solutions in which
direction land use plan decisions are formed. The evaluation of the empty land areas
in urban residential and business areas, providing access to urban activities and

estimation of the development aspects of the city are among these solutions.

1.6 The Main Objectives & The Alternative Scenarios of Study

The main objectives of study are the following:

(a) Identification of the change in the household population and employment,

(b) Assessment of the adequacy of current housing stock for the demand of new
households in the districts and new plan proposal for the development of
residential units,

(c) Assessment of the adequacy of current labor units’ stock for the demand of
new households including to current business and employment and new plan

proposal for the development of labor units.

The population and employment at the district level are estimated using the
Lowry — Garin Model and Hansen Model under two scenarios. These scenarios are:
(1) The renewal areas within IKBNIPR are renewed under proposal planning
decisions,
(2) The renewal areas within IKBNIPR are not renewed under proposal

planning decisions.
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1.7 The Stages of Study

The basic steps are followed during the study as follows: (I) Comparison of the

current and projected population and employment values, (II) analysis by using

numerical methods and (IIT) mapping the changes in the urban macroform.

II.

I1I.

From the data of Turkey Statistical Institute (TUIK), the values of the
population in the province of Izmir metropolitan area in different years
(1985, 1990, 2000, 2007, 2008 and 2009) and employment levels by the
year 2002 are used. Using these values, the answers to critical questions
are looked for: How and in what direction the population has changed in
the entire metropolitan area? How is the distribution of labor on the basis
of regions? Are these values necessary for digital models to be calibrated?
If necessary, what kind of effect has on the model? Are predicted values
at the end of the estimation appropriate for the current trend? How
changing values of the population and employment can be interpreted for
the whole city?

From numerical models, Hansen Model and Lowry — Garin Model are
chosen for the estimation of the model of the workspace. Using these
models, the questions might be answered: What are the necessary data
for the estimation of the models? How the distribution of the possible
increase or decrease in the value of the population and employment on the
basis of districts? How the distribution in the housing areas is modeled?
How the distribution occurring in the workplace is modeled? How does
the distribution of basic and service employment on the basis of districts?
Possible spatial changes in city macroform in the future are shown in
thematic maps. This is for the creation of maps; base maps in different
layers are prepared. (District boundaries, hierarchy of roads, districts
within and not within the scope of the renewal process, etc.) According to
the desired analysis, the necessary queries are made and the change is
shown with thematic maps. Mapping of the distribution and change has

found answers to these questions: In which districts urban renewal is



12

applied in the entire city? How is the distribution of housing on the basis
of the district? How new housing units or employment units can be
settled, if the planned investments are made? How is the hierarchy of
roads in the city center? What is the positioning of the districts to each

other? Where is the direction of renewed growth areas?

Finally, the remainder of the study is organized as follows. Chapter 2 consists in a
comprehensive literature review for the study. The modeling methodology in detail is
presented in chapter 3. The data that are used for analysis and research study are
described in chapter 4 and the empirical results are presented and analyzed in chapter
5. Chapter 6 finally concludes the study and evaluates crucial results of scenarios

elaborated according to the scope of study.



CHAPTER TWO
LITERATURE REVIEW

Although the interest and need for numerical models have increased after the
1960's, the applicable fields are not constituted because of the fact that not only the
practicing planners of the era but also the students in planning do not have
mathematical backgrounds. Modeling cannot be considered to be independent of
mathematics. According to Lee (1973), the results of applied methods are more

realistic and exact, when models are estimated though quantitative models.

Modeling is a simplified abstraction of a real-world phenomenon. Among various
models, the urban models are considered to be descriptive of different aspects of the
urban systems using mathematical equations (Foot, 1981). Additionally, urban
models in planning are by definition mathematical abstractions of the real world.
They attempt to combine the most important characteristics of urban systems within
a mathematical formulation to represent a simplification of complex real world
processes (Foot, 1981). Urban modeling can provide important benefits to these
processes together with the analysis of urban systems and planning policy (Kendrick

and Taylor, 1970).

There exist two main goals in urban modeling: The first goal is to define the
structure, mechanism and behavior of urban systems. The second goal is to develop
future-oriented policies. Because of the fact that the urban structure is a complex
network of relationships that consists of many sub-systems, urban models and

modeling is often (Wegener, 1994).

Urban models are generally used to evaluate and understand the probable changes
in the existing patterns, activities, relationships in the future considering the
parameters on residential areas, industrial sectors, population distribution,
employment and transportation (Waddell, 2002). According to Foot (1981), the
urban models are operational in the sense that they have been successfully developed
and applied in actual planning studies in different parts of the world, rather than

being developed for theoretical and economic reasons.

13



14

These models have attracted the attention of researchers worldwide. Also, they
have been used and developed continuously in many different places from England
to North America, as from Moscow to Australia. There are two different usages of
urban models (Foot, 1981). The first example is Urban System model developed by
Voorhees. The model is applied in Texas. Besides its application, alternative
planning policies are considered in detail. For example, sub-models for
transportation, urban and economic development, social justice, environmental,
energy issues, etc. The second one is Land Use Transportation model developed by
Echenique. In the 1970s, scientists have worked on a model about comprehensive
land-use transportation in many different countries, like Chile, Venezuela, Brazil,
Spain, etc. In addition, the model includes calculations of the cost of service — access
added to land rents, according to the economic base theory of Alonso. This theory is
based on economic activities and establishing supply — demand balance (Foot, 1981;

Cubukgu, 2008).

As a tool, models help urban planners to understand the complex structure and
behavior of urban systems (Waddell, 2002). Lee (1973) mentions that there is a
growing acceptance that the usage of these models can help the planners to
understand and predict the behavior of urban systems in appropriate circumstances.

Models are considered as an essential part of discipline of planning.

According to Chadwick (1978), the discipline of planning is the overall system
that includes not only the optimization of the real-world, but also to understand,
compare and interpret the optimized conceptual system. The construction process
along with research, analysis and plan within the overall system has been adopted
and applied with enacting Planning Act in 1947 in the U.S. Since scientific,
industrial and military developments are provided in the field. By the time, different
system alternatives are built up following to these developments. Table 2.1 shows the
differences in planning process according to Catanese (1970), Steiss (1970) and Lee
(1973).
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Table 2.1 Differences of planning process

According to Catanese & Steiss (1970) According to Lee (1973)

Definition of problem Definition of the overall system and
problem

Definition of conditions in future Analysis and presentation of solutions

Determination of the parameters, boundaries | Evaluation and selection of solution

and objectives

Determination of goals and objectives Implementation and monitoring

Determination of alternatives

Implementation  of  qualitative  and

quantitative analysis

Selection and implementation of politics

2.1 Quantitative Models in Planning

As mentioned before, when models are estimated using quantitative methods, they
are more promising. Based on this point, different models have been developed by
researchers to understand and simulate urban systems. The models can be classified

as descriptive models, predictive models and planning models.

Descriptive models can be defined as the models that simplify the complex
structure of the real world and the urban environment. They consist of "the city,
everything affects everything" approach, which includes proposing a shortcut for
hard measurable data (household income level, socio-economic structure, etc.) and
conducts short-term model predictions (Lee, 1973). According to Lowry (1964),
besides the other alternative models, descriptive models do not directly satisfy the
planner’s demand for information about the future or help him/her for choosing one

of alternative programs. Thus, one needs rather predictive or planning models.

Predictive models are related to the case of simulation of future conditions based
on cause and effect relationship. They do not focus on the current situation (Colenutt,

1968; Lee, 1973). Therefore, in the predictive model, input variables are predicted in
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their future values and implicates the condition that if X occurs, then Y will happen

as “impact analysis”.

Unlike other models, planning models have specific goals and constraints.
Besides the developments that are expected spontaneously, this model is formed by

the request and direction of planners as well (Lowry, 1964).

Planners rely on the implementation of the planning models since the 1960°s. As
an important tool and take advantage of the “black-box approach” in the model. This
approach is known as implicating calling the needed information from the box by the
person who makes the analysis, producing alternatives, doing cost — benefit analysis
and identification of theoretical and numerical studies based on expert’s opinion.
Some scientists suggest that there is a missing of theoretical body in this model and

its outline cannot be determined exactly as a disadvantage (Lee, 1973).

According to Foot (1981), the criticisms of urban modeling can help
understanding and determining the urban systems and differences among these

model types. These criticisms can be listed as:

e Models’ structures are highly simplified and have inadequate variables, and
their structures are static.

e The models are inadequate in terms of the analysis of social behavior, as
behavior cannot be described in a mathematical equation.

e The models do not reflect the continuous change in the real world and they do

not consider future conditions.

2.2 Gravity Models

The spatial interaction model can be generalized as the “single - constrained
gravity model”. It includes the concept of spatial connection depending on land use
activities and journeys made, like journeys from work to home, from home to school,
from home to shopping, etc (Butler, 1972; Haynes and Fotheringham, 1984).

Accordingly to Foot (1981), the general spatial interaction allocation model can be
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used as a residential location model to distribute employed persons from their place

of work to their place of residence.

The logic of the model is based on the number of people working in different
areas. The dwellings in the surrounding areas are calculated using this distribution.
As a result, the travel distribution matrix is estimate. A parameter in the formula
measures the quality and quantity of residential areas. The housing stock on the

index includes housing prices, rents, etc (Foot, 1981).

A general assessment of the gravity model reveals that there are structural

problems including (Butler, 1972; Foot, 1981):

e Studying the land use patterns only on one sector,

e Theoretical base on the explanation for the model behaviors,

e Although the model has varying parameters, the structure is static,

e The supply for housing stock, trade and other services cannot be participated
into account,

e The data is limited with trade in sectoral analysis,

e Small and limited study area,

e The collected data is entered and less,

e Not more than the number of variables are not highly sophisticated
formulation,

e The consideration of land use patterns changed with more trips and finally
not determination exactly how many and how smaller area will be measured

in the area.
2.2.1 Applications of The Lowry and The Lowry — Garin Models
e Pittsburg Region Project (1958)

According to Lowry, the design of the Pittsburg Model is constrained by the
resources available for fitting its parameters and validating its overall structure. In
this respect, the study team has prepared the Pittsburg Area Transportation Study
(PATS) that has been collected and archived the small area data pertaining to land
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use conditions, household characteristics and travel behavior in the field in particular

based on the business and shopping trips for year 1958 (Lowry, 1964).

The characteristics of this small study area can be listed as: The size of area is
about 420 square miles; the area locates in the city center; the total population of area
is nearly 448,000 persons (while total population of city overall is 1,500.000 persons)
and additionally, the total employment is about 191,700 persons (while total
employment of city is about 500,000 persons); study area is related to the other units
in the neighborhood surrounding the area; there exists an area that its size is 225
square miles around the study area to be fit for habitation and agriculture. The data
used in the model are population by age groups totally 13 neighborhood units, the
number of employment, households’ race, gender, the number and the ownership rate

of vehicles in the study area (Lowry, 1964).

The two significant findings of study after the simulation of model can be

summarized as:

- For the distribution of households, there occurs an inversely proportional
relationship between the distance and the density. When the distance increases from
dwelling units to the Central Business District (CBD), the number of households
reduces and in contrast that, while the distance from dwelling units to CBD

decreases, the number of households increases.

- For the distribution of work places; similarly to the households, there occurs
an inversely proportional relationship between the distance and number of units.
While the distance increases from work places to the CBD, the number of work
places reduces and in contrast that, while the distance from work places to CBD

decreases, the number of work places increases.
e Ankara Metropolitan Region Project

As an example of the Lowry-Garin model, as a comprehensive study has been
conducted in Ankara, Turkey. The study has aimed to determine the probable spatial
distribution of population and employment in metropolitan city of Ankara, for the

years 1995, 2005 and 2015. The followed steps for the project can be summarized as:
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designing the model as a tool to help the process and deriving the recommendations

as the clues for the process.

The data used in the model include population, total employment data (basic and
service employment) and measurement of distance between regions (distance
matrix). Estimation of total populations and the spatial distribution of the total
population estimates for the years are based on two main assumptions. The first one
is population projections according to the upper-scale plan and the second one is
spatial distribution of population according to the strategies of current plan.
According to main goals, the results can be summarized as: The inter-regional
interactions will increase; the main effect of the choice of place of employment
increase; the more the interaction level rise, the more the distribution of population

and employment changes proportionally.
o Istanbul Metropolitan Region Project (1995)

A project has developed in Istanbul to determine the distribution of development
potentials in population and employment using a Dynamic Lowry Model and the
population data from year 1985 to year 2000. The study area of this project is 16
districts in Istanbul that have been directly affected by the city center.

The results of the analysis can be listed as: First, when the size of urban district in
metropolitan areas reduces dramatically, the density of population rises. Second, if
the population and population density increase in surrounding districts of city, the
population and population density will decrease in the city center. In the same way,
when the service employment in the surrounding districts rises, the employment in
the central districts increases. Additionally, planning of new urban centers in Istanbul

will affect the urban development to prevent the city from randomly development.
2.2.2 Applications of The Hansen Model
o  Washington Metropolitan Region Project (1959)

Hansen focuses on the relationship between accessibility and potential
development of residential areas. In his study, firstly the accessibility for work,

current population and shopping facilities are calculated for 70 different regions in
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Washington metropolitan area, U.S. After the total future populations of these
regions are calculated using population data of 1948 and 1950, the total additional
population in regions is distributed to the available residential settlements in the city.
As a result of these calculations, according to Hansen’s hypothesis, the difference
between current population and projected population in the region is based on a

single parameter. (Please see modeling section for details in formulation)

Moreover, in the next step of the application of the model, the development
potential (D;), and the accessibility to work in regions are calculated. According to
these calculations, the value of development potential is equal to 13.7 and the
accessibility to employment is 2.7. Another result of the study is the estimated
growth for the region by 1965 year is 2,000 more people and 1,000 more jobs
(Hansen, 1959). Table 2.2 shows the distribution of residential development in three

cases, according to Hansen.

Table 2.2 The distribution of residential development

Cases Hypothesis 1 Hypothesis 2

The increase in
Travel times between regions are the same
Case 1 employment takes place
in 1965 .
in Zone 1

' _ The increase in
Reducing travel times by 1965 with
Case 2 o ) employment takes place
building of an express highway .
in Zone 1

The increase in
Travel times between different zones are
Case 3 employment takes place
the same in 1965
in Zone 3

e Adana - Ceyhan Region Project

Similarly, in Ceyhan, Adana, Ayhan and Cubuk¢u (2007) conduct a case study
using Hansen Model. In this example, for 7 different sub — regions in the city, the
projected population is estimated and the need of various facilities (cultural,

economic, social, etc.) are determined using current population data in 2004 — 2005
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in Ceyhan, Adana, and master plan proposals. The parameter value is set to 2.0 and

the distance parameter is not calibrated in the study.

Finally, by the year 2020, the total future population of all regions in Ceyhan
District is 145,001 persons and the additional population is 36,802. As another result
of the study, necessary area for various facilities for each neighborhood is calculated

using the model results (Ayhan and Cubukgu, 2007).

2.3 Geographical Information Systems (GIS)

In recent years, Geographic Information Systems (GIS) are among the
technologies widely used in the field of urban and regional planning as in many
areas. A GIS can be defined as a computer system that allows such operations as a
collection for a specific purpose, computer storage, update, control, analyze and
display with using geographical and non — geographical data more quickly and
accurately than traditional tools (Carter, 1994; Maguire, 1991; Tecim, 2008; Aksu,
2007).

GIS is based on remote sensing, satellite photography and information
technology. It was first introduced in the European Union countries starting from
1990 and it has been increasingly popular in many different fields like energy and
climate change, community mapping and analysis, health, housing,
education/research, land and wildlife conservation, natural disasters - risk and
vulnerability analysis, urban growth management planning, water systems,
biodiversity, impact assessment, pollution management (ESRI - UK, 2007; Mather,
1987; Thrall, 1999). Figure 2.3 shows different sectors that GIS techniques and

technology are used.
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Figure 2.3 Various sectors using GIS techniques and technology (Tecim, 2008)

GIS, as a means, can help to generate alternative solutions and scenarios in
decision making process in urban space. This process can be identified through the
main steps including: data collection, data entry, analysis, synthesis, scenarios and
alternatives, generation, planning and presentation. In addition, this functional
system provides not only production of strategies to solve the problem with using
various software and geographic analysis through the multi-layered structure, but
also a better detection at the end of the planning process of projects by providing
better quality and visually rich presentation formats (Carter, 1994; Maguire, 1991;
Parker, 1988; Aksu, 2007).

In terms of the multi-layered structure, a GIS centrally stores information about
the world in a collection of digital map layers. In comparison to many formats stored
in multiple places as filing cabinets, different computer systems or static paper maps,
a GIS pulls together very different pieces of information into one system. These map

layers may be over-laid and linked together to create maps, integrate information,
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visualize and compare scenarios, solve problems, and more effectively manage
resources (Carter, 1994; Maguire, 1991; Chidambaram, 2010). Figure 2.4 shows the
flow chart that is prepared for the study about monitoring the impacts of urbanization

in Torbal1 region in different data layers using GIS.

Data Topographic Map
. City Master Plan : ] Aerial | | Inventory
Collecting | {g:i} Map Fieldwork{ | by to | [of industry
Satellite Images

Data Digitising —1 Photo ]]I;iirtt'zlg
Enterin ' Interpretationf| (2¢2M0N
& iof industry

Database building

Data Detection of landuse chancing
Analysing Arca calculating
Final
Reports Results
L

Figure 2.4 Flow chart of study combines data layers from different sources (Bolca, 2007)

According to the results of search for solutions to the problem and spatial analysis
that are made for a specific purpose, GIS is used as a system with all the features of
the problem until the end of the process. Using GIS technology is extremely
necessary to drive using of spatial information, geographic database management and
decision support systems, when how much difficulties are found in the process of the
planning process, different institutions, collecting and analyzing data generated in
different ways (Carter, 1994; Maguire, 1991; Aksu, 2007). Figure 2.5 shows the
relationship among components of GIS, like computer aided design, remote sensing,

computer cartography and database management, etc (Maguire, 1991).



24

Computer cartography

Remote
sensing

Database
management

Computer-aided
design

Figure 2.5 The relationship between components of GIS (Maguire, 1993)

The GIS software widely used around the world can be listed as: AutoCAD MAP,
Maplnfo Professional, Map Basic, Geo Media, NETCAD, Microstation Geo
Graphics, Inter Graph, Map Objects, Arc View GIS (ESRI), Arc Info (ESRI),
ERDAS, IDRISI, GRASS, SDE, Microstation Geo Graphics and Caris (Cukur, 2002;
en.wikipedia.org; Levine, 1996). Figure 2.6 shows the comparative distribution
graphic of software companies that work on GIS and serve these services to the

market.
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Figure 2.6 The distribution graphic of GIS Software Companies (Cukur, 2002)

The significant components that are each equally important to the success of GIS
are hardware, software, data, methods and staffs. Hardware is defined the whole of
computer and related by-products that make GIS possible to process, like printer,
plotter, scanner, digitizer, data collector, etc. Therefore, sofiware may possible to
define as algorithms in high-level programming languages that run the computer
program, geographic information store, analyze and display functions to provide
services that users need, like Arc Info, Intergraph, Map Info, Small World, Genesis,
IDRISI, Grass, etc. The term data refers to qualitative or quantitative attributes of a
variable or set of variables, like attribute data, geographic data, tables, etc. The
methods can be presented as efficient techniques must be developed and
implemented to provide spatial information flow between institutions within the units
or agencies of rules in GIS. Finally, staffs are expert technicians who design and use
this system to improve the performance of daily tasks with a large mass of system
users, implement real-world problems and prepare development plans (Thrall, 1999;

Levine, 1996; Carter, 1994; Tecim, 2008; Cukur, 2002).



CHAPTER THREE
MODELLING METHODOLOGY

As mentioned, selected quantitative models are the Lowry - Garin Model and the
Hansen Model in this study. The Hansen model can be called a kind of potential
gravity model, as it is based on the potential interaction between regions. The Lowry
- Garin model is known as the spatial interaction model that integrates with the
economic-base concept (Cubukcu, 2008). In this chapter, detailed descriptions of
structures of these models within their variables and formulas will be presented.
Firstly, general information will be provided on the selected models. Secondly, the

role of Geographical Information Systems (GIS) in the study will be pointed out.

3.1 The Lowry — Garin Model

Spatial interaction models, unlike the general comprehensive models, evaluate all
parts of the systems using different analysis tools. General comprehensive models
contain more complex networks and relationships, so it’s difficult to configure their
parameters (Haynes and Fotheringham, 1984). According to Foot (1981), while
general comprehensive models attempt to describe several parts of the urban systems
and simulate the allocation and interaction between several land use activities; the
Lowry-Garin model combines them through the economic base mechanism that has
been quite widely applied largely all over the world. The Lowry — Garin model is

thus a residential location model and a service location model.

Besides many well-developed urban models, the Lowry model has a wider
context, so it can help planners in decision making process (Horowitz, 2004). As a
different model from the others, Lowry model has two significant influences on the
urban modeling zone. The first one is the prediction and the distribution the
population and employment simultaneously. The second one is that it combines the
three components of urban structure in a single model including population,
employment and the interaction between these two components (Garin, 1966; Lee,

1973).

26
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The Lowry model’s structure is based on economic based model. This model has
been initiated by the American and British planners. It is used to make inference on
two separate sectors. The basic sector can be defined as the sector that provides in
goods and services to the national economy. The service sector or non — basic sector
provides contribution to the local economy (Lowry, 1964; Lee, 1973; Richardson and
Gordon, 1978). According to the economic - base theory, the change in basic
industries affects the local employment and population directly and indirectly. These
sectoral and spatial distributions of the estimated employment are considered by
Lowry on the model (Garin, 1966). The formulas of basic employment, service

employment and population with their parameters are as follows:
Ei=Eb+Es (3.1.1)

where,

Ei= Total employment in zone i,
E» = Basic employment in zone i,
Es = Service employment in zone i.

Es=Pixf (3.1.2)

where,

Es = Service employment in zone i,
Pi= Total population in zone i,

[ = Parameter of function.

Pi=Ei*a (3.1.3)

where,
Pi= Total population in zone i,
Ei= Total employment in zone i,

a = Parameter of function.
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Lowry has focused on a part of a wide region in Pittsburg city and made
mathematical analysis based on the economic base mechanism. General point of this
mechanism is that the basic employment, service employment and population are the
crucial components of the model (Goldner, 1971). The basic employment is
presented as the rest of employment in the region and is directed to the production of
goods and services for elsewhere. On the other hand, the service employment is
regarded as serving the local population and is therefore related to the production of
goods and services for residents in the study area (Foot, 1981). Finally, after
considering the principal activities of population and employment in this region,
Garin has synthesized the analysis gathering from Lowry’s modeling study by using

the gravity model and reformulated in matrix form successfully (Horowitz, 2004;

Garin, 1966).

The model of Lowry-Garin, in fact, is a type of the gravity model. It includes the
location of both residential units and employment in the region (Goldner, 1971).
Moreover, the Lowry-Garin model has been the identity as an “operational model”
after developments in the 1960s and winning worldwide interest during the 1970s
(Horowitz, 2004). In comparison to the other models, there are two main reasons for
this extremely common interest for Lowry-Garin model. The first one is the inclusion
of the economic and geographic dimensions of the phenomenon of interaction with
the city. The second one is covering the planning decisions in the form of external

data (Foot, 1981; Lee, 1973).

The reasons for using the Lowry-Garin model successfully not only in scientific
research, but also in application are as follows: It removes the differences among
subscales and accomplishes the distribution of population and employment,
providing transition of spatial interaction and assessment of decision effects on urban
structure in terms of type and volume in the urban system (Horowitz, 2004;

Richardson and Gordon, 1978; Giiveng, 1987).

The main components of the urban system are population, employment and
interaction between these two components (Foot, 1981; Lee, 1973). Figure 3.1 is an

illustration of the urban system described in the Lowry — Garin model.
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Figure 3.1 The flow chart of the Lowry — Garin model

The question of how the future distribution of the workforce will be in the region
of the entire city can be responded using the Lowry - Garin model in the scope of the
study area. Because Lowry (1964) developed the model has the following
characteristics: (Foot, 1981; Lee, 1973)

(a) Using the basic employment size and spatial distribution as data,

(b) Producing the service (local) employment and distribution of labor force,

(c) Producing results about the size of urban activities,

(d) Examining the relationships among population, labor force and spatial
interaction between them.

Data types used in the model includes total population, the population sizes of the
regions to work, the estimation data of the total employment for the year, the year's
total inter-regional estimation data and distance measurement. When assumptions of
the model are examined, the total population estimates and target goals, the spatial
distribution of the total population estimates for the years stand out (Giiveng, 1987,
Cubukeu, 2008). If the obtained data types are promoted to be calibrated according to
the Lowry-Garin model, the total area and region area on the basis of population are

calculated using formulas below (Giiveng, 1987):
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Tij = Aj x Ei * Hj x e(—y * Cij) (3.1.4)
where,
Tij = Total population that people live in zone 1 and work in zone j,
Aj = Attraction index of zone j,
Ei= Distribution of basic employment index of zone i,
Hj = Location of new residential development,
Cij = Travel cost of transportation,
y = Parameter of travel cost functions.

The problems and constraints of the model can be summarized as follows: The
static structure of model; the difficulty of observing the effects of the policies
developed on urban systems over time; the simplified relationships between urban
activities; the inadequate explanation the process of supply-demand relationship
through housing and employment; inadequacy of monitoring the behavior of more
than one factor in space; inadequacy of explaining the behavior of housing activities
seen in the housing areas; difficulties in estimation of the model because of space

constraints in housing (Garin, 1966; Lee, 1973; Horowitz, 2004).

There are important terms involved in the setup of numerical methods. In the
Lowry - Garin model these concepts are as follows: The rate of population to basic
employment («), the rate of population to service employment (f), service
employment in zone (Es), basic employment in zone (Eb), total employment in zone

(Ei), total population in zone (Pi), the function of Work Place — Home (a; i) the
function of Home — Service Sector — Home (b; ;) (Cubukcu, 2008). To begin the

estimation of data in the model, firstly the rate of Population — Basic Employment

(@) and the rate of Population - Service Employment () are calculated.
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a—P—i 3.15
" Ei (3.1.5)

where,
a = The rate of population to basic employment,
Ei= Total employment in zone /,

Pi= Total population in zone i.

Es

B = o (3.1.6)

where,
B = The rate of population to service employment,
Es = Service employment in zone I,

Pi= Total population in zone 1.

After the calculation of the rates, matrices of (o) and (B) are formed. The matrices

of calculated rates (o) and (B) can be created as (Garin, 1966):
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cococoocooow
coocococooOo™O
coocococo™o ©
OO OO OO o O
cCoocoOoO™™Mo o o O
=N elahs\NoNoNo NNl
OCoOoOT™™Moocoocoo o

IQOOOOOOOOI

OS™Wooocoo oo
j%ooooooocf

s}

Il
== R
cCcoococococoq o
coocococoQ oo
coococoQ oo o
coocoo ococoo
cooQ ococococo
SO oococoooo
©CRococoococococo

Therefore, the function of Work Place — Home (a; ;) is formulated and its matrix

is created. The function of Work Place — Home (a; ;) defined as (Garin, 1966):

, o—01tij
4ij = e—01ti] (3.1.7)
]:
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Similarly, the function of Home — Service Sector — Home (b; ;) 1s formulated and

its matrix is created. The function of Home — Service Sector — Home (b; ;) can be

defined as (Garin, 1966):

—0.1 tij

, e
b

= — 3.1.8
ij Z;_l=1e—0.1 tij ( )

After these calculations of the functions, to figure out the distribution of total

labor forces over all the study area (Garin, 1966):

Ei= EP«[I — (Aa][B]B)]? (3.1.9)

this formula is used. While calculating the total labor force value, variables in the
above formula are used (Garin, 1966):

Ei =Eb+Es (3.1.10)
where,
Ei= Total employment in zone i,
E» = Basic employment in zone i,
Es = Service employment in zone i.

this formula is used and the total employment in zone i can be figured out.

Es=Pix*f (3.1.11)
where,
Es= Service employment in zone i,
Pi = Total population in zone i,
B = Parameter of function.

this formula is used and the service labor force can be figured out.
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Finally, by looking at data obtained from the labor force and population, a
population estimated by the Lowry - Garin Model envisaged. The formula that is
used for calculating the total projected population is as follows (Garin, 1966):

P=ExA*(a) (3.1.12)
where,
Pi= Total population in zone i,
Ei= Total employment in zone i,
A’ = The function of Work Place — Home,
a = Parameter of function.

this formula is used and the total population in zone i can be figured out with using

().

. Ei
Pji=G+«Y"*, 6 —
,] i=1 dl]

(3.1.13)
where,
Pj= Total population in zone j,
G = Parameter of growth,
Ei= Total employment in zone i,
dij = Parameter of distance from zone i to zone j.
this formula is used and the total population in zone i can be figured out with using
(dij).
Pj=ax*), Tij (3.1.14)
where,
Pj = Total population in zone j,
a = Parameter of function,

Tij = Facilities made in zone i and zone j.

this formula is used and the total population in zone i can be figured out including

facilities between zones (Ti).



34

3.2 The Hansen Model

Land — use planning is a key tool in coordinating the development activities in
urban areas with using models. According to a principle that is worked on by Jacobs
and Lynch, a “good” land use plan with “good” implementation produces a “good”
environment (Jacobs, 1978; Lynch, 1981). What is built, where it is built, and when
and how it is built are so critical questions that are needed to answer by different
actors in urban systems, like land planners, interests (neighborhoods, farmers, etc.),
market (lend owners, developers, etc.) and finally government (federal, regional,
local, etc.) (Kaiser, 1995; Godschalk, 1995; Chapin, 1995).

Land use models are used to estimate the distribution of different activities on
physical environment on urban pattern. Owing to this feature of these models,
various predictions can be made related to how urban activities and future population
are distributed all over the entire city (Hansen, 1959; Haynes and Fotheringham,

1984).

The Hansen model that is based on the relationship between the accessibility
index and land use planning is an example for this type of models (Wilson, 1974).
According to Hansen (1959), the more accessibility provided to land use activities,
the more development potentials for the future of the city implemented to physical
environment with plans. Because of this crucial reason, this model is based on the
potential interaction among regions which can be implemented. Thus, the Hansen
Model is a “potential gravity model” (Lee, 1973).

Using numerical models, the changes of the urban system observed and expected
to occur in the future can be analyzed. In addition, questions about envisaged urban
activities in the scenario and existing land use can responded. For example, when the
planned investments are realized, it is possible to answer how the distribution of
increase in population and labor force will be in residential areas throughout the city
by using the Hansen model. Because the model developed by Hansen revealed that

these critical relationships: (Hansen, 1959)
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(a) Land development is directly proportional to the accessibility index.

(b) The increase in population and labor force is directly proportional to the
land development.

(c) The increase in labor force is directly proportional to the accessibility
index.

(d) The accessibility index is inversely proportional to the distance among
regions.

(e) If availability of employment and the total potential land amount are
known, the development in housing in each region is predictable.

(f) Additional population in regions is directly proportional to the labor force
and the size of suitable land for settlement.

(g) The future population in regions is inversely proportional to the distance

matrix and distance.

Considering the research included what kind of and where people make trips in
metropolitan city that vary like home to work, home to school, home to other, etc.
According to the results, most of these trips are home based. So, Hansen firstly aims
to define the relationship between the accessibility of urban facilities (commercial,
industrial, etc.) and the development potential of residential areas (Hansen, 1959). In
his study, the accessibility is defined as the generalization of the population over
distance relationship and the density of potential interaction. The main hypothesis of
the gravity models is what the function of accessibility can be. The hypothesis of the
Hansen Model is the exponent value of model to calculate the accessibility should be
the same with the value of exponent in Gravity Models (Hansen, 1959; Haynes and

Fotheringham, 1984; Butler, 1972).

The terms that used in the Hansen Model can be summarized as: the accessibility

index (4;), the development potential of region (D;), the additional shares of the
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population of the region (R;), the additional population in each region (G;), the total
additional population in region (Gr), exponent value () can be listed. According to
Hansen (1959), when the data are analyzed in long — distance studies worked with
using Gravity Model, the value of exponent is estimated as 0.5 and 3.0. However, the
waiting time is a very small portion of total travel time in long — distance journeys,
so this value is not very appropriate for long — distance journeys. On the other hand,
when the waiting time is quite important for trips in the city, the distance parameter
should be between 2.5 and 3.0. As an example, the value of 2.20 is suitable for trips
made for business purposes, 3.00 for shopping trips, for other trips this number
should be 2.35 (Hansen, 1959).
Firstly the accessibility index (4;) for all districts in study areas is calculated.
A=y 2

i1
] d%’

(3.2.1)

where,

A; = The accessibility index,

E; = Total employment in zone j,

d;;= The distance from zone i to zone j,

a = The exponent parameter.

After the index calculation in accessibility of the districts, the development
potential of the districts (D;) values are calculated. These values are used to calculate

the following formula:

where,

D; = The development potential of districts,
A; = The accessibility index,

H; = Vacant residential area (ha).
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In addition to these calculations, the additional shares of the population of the
districts (R;) are calculated in the scope of the thesis work. For the calculation of

additional shares of the population of the districts, the formula is used:

_ D
Yi1Dj

R; (3.2.3)

where,
D; = The development potential of districts,
R; = The additional shares of the population of the districts.

For determining how the total population of districts will distribute in Izmir city
should be, firstly need to calculate the additional value of the total population the
additional and total population values in each district are needed to calculate. The
additional population in each district (G;) is obtained by multiplying the total
additional population in districts (G7) and the additional shares of the population of
the districts (R;). This is the formula for calculating the following format: (Cubukcu,
2008).

Gi = GT * Ri (324)
where,
G; = The additional population in each district,

G = The total additional population in districts,
R; = The additional shares of the population of the districts.

For all districts, the additional population in each district (G;) is calculated and
summed up with the current population values in t year (Pf), each districts'

population (P/*?) that are projected at the time #+1 is calculated (Cubukgu, 2008).
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3.3 The Role of Geographical Information Systems (GIS) in Modeling

GIS is used as a tool for two goals in this study: First is to calculate the size of
zones and the distances among the districts in this study. Second is to visualize the
results of these calculations. The softwares of GIS used are ArcMap, Maplnfo, Idrisi
GIS.

The size of area, the distribution of population and employment and the distances
among the districts are calculated and analyzed using base maps. These base maps
are obtained from IKBNIPR plan revision. Thematic maps, charts and matrices are
prepared using these calculations and analyses. The charts and matrices take place in
the Data section. Also, the thematic maps are presented in Results & Estimations
section.

There exist certain features of GIS which make the system more preferable to use
it in different applications, as well as in modeling. Actually, the features of the
system can be considered as responses of main questions. Why GIS is used in this
study? How GIS can be used in this study? These features of the system are as

follows:

- The multi — layered analyses can be made by using the GIS. These
analyses are important and determinative in planning as well, in terms of
decision making process. So, GIS is used in this study, as a method.

- There are similarities between planning process and GIS in terms of main
steps. These steps can be identified as follows: Data collection, data entry,
analysis, synthesis, scenarios and alternatives, planning and presentation.
Thus, using GIS is chosen, as a process.

- @IS provides better decision making for its users. People are beginning to
realize that making the correct decision about a location is strategic to the
success of an organization or a planning process. Using statistics,
projections and GIS in this study, scenarios and alternatives can be
produced about urban renewal areas in future. In this way, GIS is used in

this study, as a tool.
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Geography is emerging as a new way to organize and manage
organizations. In other words, GIS is preferred to manage geographically.
Not only making analyses for study area, but also considering and
developing strategies about the area, GIS maintains facility to its users.

Therefore, GIS is chosen in this study, as a method.



CHAPTER FOUR
DATA

11 urban renewal areas in 9 districts are defined in the metropolitan city of [zmir
with the 1/25000 scale Izmir Urban Regional Master Plan Revision (IKBNIPR). The
quantitative models are used to assess the impact of urban renewal areas on the
distributions of population and employment in Izmir. These models are the Lowry -
Garin model and the Hansen model. The data that is used in the models for the
estimation vary according to content of the model. For example, the necessary data
for the Lowry — Garin model are as follows: Employment, population and distance
matrix. The Hansen model requires data on population, size of available residential

areas, employment and distance matrix.

The population data is available for the years 1985, 1990, 2000, 2007, 2008 and
2009; and the employment data on a sectoral basis is available for the year 2002 in

Izmir central city. These data are obtained from Turkey Statistical Institute (TUIK).

Depending on the data, the geographical unit of the study is set to districts. These
districts are: Konak, Karabaglar, Karsiyaka, Gaziemir, Bayrakli, Cigli, Bornova and
Narlidere. Although urban renewal applications are discussed in the scale of the
neighborhoods, research at the district level is found more effective. The base of this
study is the decisions of 1/25000 scale IKBNIPR. According to the this plan, 11
different areas in these districts are defined as ‘“Rehabilitation — Renewal

Areas”(IKBNIPR, 2007; Bal, 2008).

In year 2008, "The Law of Establishment of District in the Metropolitan City
Boundaries and Amending Some Laws" (No. 5747) is adopted by Grand National
Assembly of Turkey (TBMM). Therefore, new additional 43 districts are assembled
to within the boundaries of metropolitan municipalities across the country. On the
two new districts newly established within the boundaries of Metropolitan
Municipality of Izmir is Bayrakli district that is created by combining some
neighborhoods in Karsiyaka and Bornova districts. Another one is Karabaglar district

that is detached from the district boundaries of Konak. According to this new

40
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regulation, the number of the districts that are included the study increased from

seven to nine. Figure 4.1 shows the boundaries of districts in [zmir metropolitan area.
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Figure 4.1 The district boundaries in Izmir metropolitan city
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For the execution and completion of the study, data from different sources are
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used in many different formats, as listed in Table 4.2. Table 4.2 shows the types of
data used and the list of resources the data is obtained from, in other words, the data -

Table 4.2 Data — purpose matrix for thesis study

purpose matrix for the study.
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4.1 Population

The population data for the metropolitan districts of Izmir are obtained from
TUIK. This data is for the years 1985, 1990, 2000, 2007, 2008 and 2009. According
to this data, the total population of the districts in the study is 1,489.772 people in
year 1985, the total population of Izmir is 2,317,82. By the year 2009, the total
population of the districts in the study is 2,626.554 and the total population of [zmir
is 3,795.978 (TUIK). Table 4.3 shows the changes of the population of the districts

within the study area over the years.

Table 4.3 The distribution of population in neighborhoods according to years
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The current population and current population densities of neighborhoods that are
subject to urban renewal are listed. Table 4.4 shows the size of area (ha), population
Table 4.4 The size of area, population and population density of neighborhoods in study area (ha)

(person) and population density (person/ha) of neighborhoods in study area.

(person) (person/ha)
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4.2 Employment

The employment data is for the year 2002. It includes the number of local units
and employment by districts. As the projection year, the year 2030 is determined in
parallel with 1 / 25000 scaled IKBNIPR. Employment by year 2002 are obtained
from the “4. Statistical Region Units, the number of local units and employment by
economic activity branches” tables (TUIK, 2002). This data is prepared according to

workplaces’ counts throughout the city of Izmir in year 2002.

The employment is divided into two types. These types are basic and local
(service) employment. This division is an assumption of the economic base model.
According to this assumption, the total employment is equal to the sum of the basic
employment and local (service) employment. The total employment is formulated as

(Cubukcu, 2008):
e; = b; +n 4.2.1)
where,
e; = Total employment in zone i,
b;= Basic employment in zone i,

n; = Local (service) employment in zone i.

For the separation of these two types of employment, there exist a number of
methods. One of these methods is the Location Quotient (LQ) technique. The
location quotient is a criterion of the relative concentration of a sector in the
settlement (Nagle, 2000). In terms of the type of data used in calculation, this method
is not complicated. Because of this, it is commonly used and developed (Klosterman,
1990). The location quotient (LQ) is calculated using formulas below (Kaiser and

other., 1995):



where,

e; = Employment in sector 7 in zone,

LO!

er = Total employment in zone,

i
t _ ér
| A Ei
ET

E ;= Employment in sector i in country,

Er = Total employment in country.
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(4.2.2)

The location quotient is used to decide which sectors are basic or local. If the

location quotient is greater than 1, i sector is basic. If the location quotient is less

than or equal to 1, i sector is local. Table 4.5 shows the list of the number of local

units and employment in Izmir and Turkey in year 2002 by economic activity

branches, according to the location quotient.

Table 4.5 LQ values for the industries in Izmir by the year 2002

SECTORS NAMEOF SECTORS ECONOMIC EMPLOYMENTIN EMPLOYMENTIN Lo
ACTIVITY TURAEY (EQ) IZ3MIR {e)
c Minine&Quaryiag Service 1154 1897 0357635
D hestry Basic 1887456 155995 1.155423
£ Eloctricity. Watar&Gas Service 96430 1240 0.614697
F Cotistruetion Serviee 224874 13068 0.812414
e Collected SR etail Trade Serviee 1876525 128511 0957474
H Restamumts&Hotels Serviee 545167 34835 0.893292
I Transporfation&Conmmnication | S°VI%€ 612514 36778 0.839009
J Financial Institution Service 173151 10020 0.809003
K Real Estate&Business Basic 339302 31225 1.285782
M Ednoation Services Basic 79129 6591 1.164632
N Health Services Basic 101193 7400 1022324
o Other Services Service 77924 12084 0.949475
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The employment values are obtained from the list of “4. Statistical Region Units,
the number of local units and employment by economic activity branches” (TUIK,
2002). The employment data in different districts within the scope of urban renewal
for the years are estimated. Accordingly, the ratio of the employment values of each
district to the total employment is assumed to be constant. Using these values, the
employment data for other years are calculated, with assuming that the current trend
in increase or decrease will continue. Table 4.8 shows a list of employment values in

both sectoral aspects of the districts, as well as economic activity in the study area.



48

Table 4.8 Employment according to sectoral and economic activity in districts (1)
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Table 4.9 Employment according to sectoral and economic activity in districts (2)

ECONOMIC ACTIVITY ECONOMIC ACTIVITY
DISRTICT SECTORS BASIC SERVICE DISRTICT SECTORS BASIC SERVICE
GAZIEMIR C 0 18,4 KARSIYAKA C 0 36,8
D 3140,97 4087 D 0 5679
E 0 41,2 E 0 0
F 0 97 F 0 158
G 0 3292 G 2869,68 9067,3
H 0 403 H 156,77 2634,2
| 0 1152 | 0 218
J 0 270 J 0 774
K 0 446 K 3565,53 1640,5
M 0 156,4 M 169,65 382,3
N 0 79 N 373,04 489
0 0 217 0 828,28 859,7

Table 4.10 Employment according to sectoral and economic activity in districts (3)

ECONOMIC ACTIVITY ECONOMIC ACTIVITY
DISRTICT SECTORS BASIC SERVICE DISRTICT SECTORS BASIC SERVICE
KONAK C 0 178 NARLIDERE C 0 18,4
D 0 35335 D 0 308
E 78,03 2187 E 0 0
F 0 714 F 412,64 80,4
G 7278,65 42558,4 G 0 0
H 0 12086 H 137,18 194,8
| 0 10515 | 0 179
J 905,05 3927 J 23,12 61,9
K 7794,32 7699,7 K 269,68 121,3
M 0 376 M 56,72 28,3
N 2038,01 2295 N 176,84 36,2
0 346,8 4035,2 (0] 43,42 63,6
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4.3 The Distance Matrix

In the study, the distances across the district centers of nine districts and from the
district centers to the farthest point of each district are calculated. After these
calculations, the time and distance matrices are generated. For the generation of the
distance matrix, as the primary method, satellite images of Izmir metropolitan area
by year 2011 are used. These images are obtained by using Google Earth and City
Surf and the 3D guide to the city that has been prepared by the Metropolitan
Municipality of Izmir. By using ortho photos in the program, the routes among the

district centers are defined.

In Figure 4.11, the satellite image that shows the whole Izmir metropolitan
obtained using the program City Surf. Figure 4.12 shows the satellite images
obtained using the program Google Earth. Table 4.13 shows the distance matrix of
the districts in the scope of the study area.

1

iZMIR
BUYUKSEHIR
BELEDIYES|
pol!

Figure 4.11 Satellite images of Izmir metropoliten area in 2011 year — Citysurf
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Figure 4.12 Satellite images of Izmir metropoliten area in 2011 year — Google Earth

Table 4.13 The distance matrix of districts in study area (Meter)
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W.G()()Slc}
3 ¥4
¥ v

|Dij {m) Bayrakl! \Buca Bornova [Cighi Gaziemir Karabudier Worsiyaka Konak  Narlidere
|Bayrakn 6550 | 15390 9,404 6,743 23,148 17,765 3,458 12,258 | 24,824
|Buca 15399 | 10700 | 12,151 | 19969 9,051 5,938 15,176 6,240 | 14,969
|lBornova 9643 | 11,857 | 9150 15386 | 19,615 13,812 11,031 8305 | 20871
[cigli 6527 | 20231 | 15510 2,850 27.018 21,153 6,399 15,646 | 287212
Gaziemir 22,728 | 8250 19,622 | 27,015 8,650 7,722 22,222 | 11,724 | 16,032
Warabadglar | 17115 5,311 14,215 21,402 7,767 8,800 16,609 5,459 9,434
IKarsiyaka 3381 | 15309 | 11,006 6,579 22,006 16,231 5,950 10,724 | 23,290
|Konak 11773 | 6170 8,873 16,060 | 11,760 5,508 11,267 4700 | 12570
Ivariidere | 24512 | 15229 | 21612 | 28709 | 15754 9,558 24006 | 12,798 | 2,050
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The average speed is determined for determining the time (minute) in the distance
matrix. These speeds are 45 km / h for 1. degree roads, 25 km / h for 2. degree roads,
65 km / h for the highway (Colak, 2010). The roads types and graduation of roads are
presented in Figure 4.15. The distance matrix as a result of the measurements is
shown in Table 4.14 in terms of minutes and in Table 4.13 in terms of the length

(meter).

Table 4.14 Time matrix of districts in study area (Minute)

Tij fmin} |Boyrakh Buca  |Barmova  (Cidli Goziemir Karabadlar Korsiyake [Konok Narhdere
Bayroki 18 21 8,681 8,991 30,864 23,687 8,299 16344 | 33,099
|Buca 20,532 3a 11,216 26,625 21,722 14,251 20,235 8,320 | 19,959
|Barnova 8601 | 15809 22 14,202 36,153 18,416 14,708 11,073 | 27,828
Cighi 8703 | 26575 14,317 14 36,024 28,204 8,532 20,861 | 37616
Gaziemir 30,304 | 7,615 26,163 36,020 19 10,296 29,625 15,632 | 8,708
|Karabaglar | 30,304 | 15800 26,163 28,536 18,641 17 22,145 13,102 | 8,708
|Karsiyaka 8,114 | 20412 14,675 8,772 29,461 21,641 20 12,533 | 31,053
|Kanak 15,697 | 14,808 11,831 21,413 15,680 13,219 15,023 14 16,760
|Nariidere 32,683 | 20,305 28,816 38,399 14,576 12,707 32,008 17,064 10
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Figure 4.15 The roads types and graduation of roads in Izmir city
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In addition, as the second method, the Route Application of Opet is used for the
determination of the shortest and fastest routes. The Route Application can be
defined as an application that determines of the selected best route on a map between
two selected settled centers in the boundaries of Turkey. Moreover, this application
is possible to find the shortest route or fastest route. The selected using unit is meter
in the measurements made in both two methods. Figures 4.16, Figure 4.17, Figure

4.18 and Figure 4.19 show alternative routes obtained using the Route Application of

Opet.
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Figure 4.16 Designated routes by Opet route application (Bayrakli — Buca)
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Figure 4.19 Designated routes by Opet route application (Karabaglar — Buca)

When the time and distance matrices are prepared, two types of calculation are
made. One of them is to measure distances among districts. This type of calculation
can be made for the shortest path in three ways: The bird's-eye, time or distance.
Generally, the commercial centers of districts will be based on for the calculation
(Cubukgu, 2008). As another calculation, to measure the distance of each district
itself is used. In this calculation, the way followed is to receive a adequate number of

random points and to average of these distances in the districts through the district

centers (Cubukcu, 2008).

In the study, using method is to measure distance from the most distant point in
the district by using satellite images and half the distance of this point is taken
numerically. In other words, half the distance is used from each of district centers to
the farhest point of each of districts. For example, the most distant point of Bayrakl
district from own center is Postact neighborhood and the distance between them is
determined as 13.1 meters. The distance between the closest point and the distant
point in this district takes places as 6.55 meters in the matrix. The most distnat points

that are located according to district centers are shown in Table 4.20.
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Table 4.20 Distant points of each district according to district centers

DISTANT POINT OF

DISTRICT EACH DISTRICT

Bayrakh Postacilar Neighborhood

Buca Dogancilar Neighborhood

Bornova Kavaklidere Neighborhood

Cigli Metin Oktay Neighborhood

Gaziemir Zafer Neighborhood

Karabaglar | Arap Hasan Neighborhood

Karsiyaka | Yamanlar Village

Konak Cmarli Neighborhood

Narhdere 2. Inénii Neighborhood

In the determination of the routes among the districts, the average speeds are used
that change depending on the grading of roads. The shortest time is chosen option
when the time matrix is prepared and the shortest distance is taken into consideration
while the preparation of the distance matrix, as chosen option. For this reason, the
average speeds may vary along the route among districts. For example, when
calculating the shortest route between Cigli — Narlidere districts, the average speed of
1. degree roads is used from Cigli to Fahrettin Altay neighborhood, and then the
average speed of highway (Izmir — Cesme highway) is used from Fahrettin Altay
neighborhood to Narlidere.

4.4 The Size of Available Residential Areas

For the determination of the available residential areas, plan decisions of 1 /
25000 scale IKBNIPR plan revision in terms of land use decisions are examined in
three separate categories. These categories are as follows: (a) Residential Areas >

Existing residential areas and available residential areas; (b) Non - Residential Areas
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of Study -> Industrial areas, central business district (CBD)and so on; (c) Non -

Developed Areas - > Agricultural land, forest areas, and so on.

The structure of four districts in 1990 year that includes Konak, Karsiyaka, Buca
and Bornova districts has evolved into a structure of nine districts in 2009 year with
established districts recently (Colak, 2010). After the transformation, the quantitative
differences in land - use has occurred. These differences can be observed by
examining the decisions of 1 / 25000 scale Izmir Urban Regional Master Plan
Revision (IKBNIPR). The plan is prepared in 2005 year and approved by the the
Metropolitan Municipality of Izmir in 2006 year.



CHAPTER FIVE
RESULTS

In the study, two classical models have been applied to assess the probable effects
of the 11 urban renewal areas on population and employment distribution in Izmir
metropolitan area: the Hansen model and the Lowry — Garin model. The results of

these models are discussed in this chapter with respect to IKBNIPR decisions.
5.1 The Application of The Hansen Model

The projected population and the distribution of population are estimated in year
2030 in Izmir using the proposals of Izmir Urban Region Master Plan Revision
(IKBNIPR). The distances of districts to each other are calculated using the shortest
existing roads linking the centers of districts. Moreover, the distance from the
farthest point to the center of district is calculated and noted in the distance matrix
(Cubukgu, 2008). In Figure 5.2, the districts of Izmir metropolitan area with urban

renewal areas and the ones with no renewal areas in IKBNIPR are presented.

In the implementation of the Hansen model, two different scenarios are operated
in the study. Scenario (1) assumes that the renewal areas within IKBNIPR are
renewed under proposed planning decisions. Scenario (2) assumes that the renewal
areas within IKBNIPR are not renewed under proposal planning decisions. For both
of these scenarios, the data used are as follows: the distance matrix, the current and
projected populations, the accessibility index, the development potential, the total
and additional populations. The size of available residential area and the

development potential are the differences between the two scenarios.

The available residential area is calculated using the additional population data for
each district. The unit of the available residential area is people. The numbers of
people that will settle to these districts are different in two scenarios. Therefore,
estimated the available residential area is more in Scenario (1), because of the
implementation of urban renewal. According to this, in Cigli district, the the increase
of available residential area is more than the other districts in Scenario (1).

Therefore, in Bayrakli, Bornova and Karabaglar districts, the increase in available

60
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residential area is higher than the other districts in Scenario (1). In Konak district, the

available residential area will not increase in Scenario (2). The carrying capacity of

this district in terms of urban facilities, traffic network, housing and employment

units is almost full and there is not more area for newcomers to the district. The

available residential areas under two scenarios by year 2030 are presented in Table

5.1.

Table 5.1 The available residential areas in districts by year 2030 under two scenarios

Districts Available Residential Available Residential Area Additional Population
Area Under Scenario (1) Under Scenario (2) Under Scenario (1)
(People) (People) (People)
Bayrakli 64408 28031 36377
Buca 72159 58833 13326
Bornova 72990 27887 45103.3
Cigli 191094 179640 11454
Gaziemir 50509 30591 19918
Karabaglar 69187 7331 61856
Karsiyaka 45966 40149 5817
Konak 13302 0 13302
Narhdere 72640 66569 6071
TOTAL 652253 439029 213224.3
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5.1.1 Scenario (1): The renewal areas within IKBNIPR are renewed

According to the results after the implementation of the model, the total
population of the districts in year 2009 (P#°%°) is 2,626.554 and the estimated
population (P?°3°) in IKBNIPR in year 2030 is 3,762.912. Therefore, the additional
population of households (G) that will be added to the current population is
estimated 1,136.358 persons. Following Colak (2010), the distance parameter is set
to 1.98. The data for the Hansen Model for the year 2030 in Scenario (1) are
presented in Table 5.4. The time matrix made among districts in the study area (Tij)

is shown in Table 5.3.

Table 5.3 The time matrix of districts listed in the study (Tij)

Tij (min) Bayrakh Buca Bornova | Cigli Gaziemir | Karabaglar | Karsiyaka | Konak | Narlidere
Bayrakl 18 21 8.68 8.99 30.86 23.68 8.29 16.34 33.09
Buca 20.53 30 11.21 26.62 21.72 14.25 20.23 8.32 19.95
Bornova 8.90 15.80 22 14.20 26.15 18.41 14.70 11.07 27.82
Cigli 8.70 26.97 14.31 14 36.02 28.20 8.53 20.86 37.61
Gaziemir 30.30 7.61 26.16 36.02 19 10.29 29.62 15.63 8.70
Karabaglar 30.30 19.80 26.16 28.53 18.64 17 22.14 13.10 8.70
Karsiyaka 8.11 20.41 14.67 8.77 29.46 21.64 20 12.53 31.05
Konak 15.69 14.80 11.83 2141 15.68 13.21 15.02 14 16.76
Narlidere 32.68 20.30 28.81 38.39 14.57 12.79 32.00 17.06 10
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The total employment of districts under Scenario (1) is presented in Figure 5.5.

Figure 5.6 shows the available residential areas in the districts under Scenario (1).

Table 5.4 Total employment, available residential area and projected population data of districts in

study under Scenario (1)

Districts Total Employment Available Residential | Projected Population
(E) Area(H,) Data (P?°3°)
(People) (People) (People)
Bayrakli 273609 64408 393093
Buca 279425 72159 521928
Bornova 316672 72990 463950
Cigli 71197 191094 435138
Gaziemir 43548 50509 137309
Karabaglar 247493 69187 540990
Karsiyaka 275535 45966 484799
Konak 270487 13302 354038
Narlidere 28194 72640 94419
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To begin with the solution, firstly the accessibility index (4;) for all districts is
calculated. In Table 5.8, the results of calculation for this parameter are pointed out.

These indexes are used to calculate the following formula:

j
A; n EJ
=1 a

(5.1.1.1)
where,

A; = The accessibility index,

E; = Total employment in zone j,

d;;= The distance from zone to zone j,

a = The exponent parameter.

Table 5.8 The accessibility index values for districts in study under Scenario (1)

Districts Accessibility Index (Aj)
Bayrakli 66.156

Buca 11.671
Bornova 28.606

Cigli 16.442
Gaziemir 5.779
Karabaglar 131.802
Karsyaka 31.134

Konak 211.573
Narlidere 11.979
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Figure 5.9 The comparative accessibility index values in each district under Scenario (1)

According to Figure 5.9, Konak and Karabaglar districts are the most accessible
among all districts in the study area. The reasons can be the geographical location of
districts and urban facilities included employment, social activities, network, etc. in
these districts. Bayrakli, Bornova and Karsiyaka districts are relatively more
accessible than Buca, Cigli and Narlidere districts. The routes of primary roads and
urban facilities required by citizens affect the accessibility index of these districts.
The least value of index is observed in Gaziemir district, according to the graph. In

Figure 5.10, the comparative accessibility index values in each district are presented.
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After the index calculation in accessibility of the districts, the development

potential of the districts (D;) are calculated. In Table 5.11, the results of calculation

for this parameter are presented. Figure 5.12 shows the comparative percentage of

development potential in districts. Also, in Figure 5.13, the development potential

values in districts under Scenario (1). These values are used to calculate the

following formula:

where,

D; = The development potential of districts,

A; = The accessibility index,

H; = Available residential area (ha),

Table 5.1.1.4 The development potential values in districts in study under Scenario (1)

Districts Development Potential (Di)
Bayrakli 4.260.943

Buca 842.188

Bornova 2.087.945

Cigli 3.142.047
Gaziemir 291.910
Karabaglar 9.118.908
Karsiyaka 1.431.091

Konak 2.814.344
Narlidere 870.162

(5.1.1.2)
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Figure 5.12 The comparative percentage of development potential in districts under Scenario (1)

In terms of the development potential, in Karabaglar district the highest rate is
observed among all districts. The reasons may be the geographical locations, their
importance in terms of urban activities, and many neighborhoods which will be
implemented urban renewal or excess demand for employment. On the other hand, in
Konak, Bayrakli and Cigli, the rate of development potential is relatively less. The
location far from the city center, less neighborhoods which will be renewed or few
demand for employment can be reasons in these districts. In addition, in Narlidere,
Buca, Bornova, Karsiyaka and Gaziemir districts the lowest rate is monitored among
all of them. For Narlidere and Cigli, they are newly emerging and become urbanized
districts in Izmir city. There are not almost any neighborhoods that will be renewed
by the time in comparison to the other districts. For Buca, the carrying capacity of
residential and employment units may be full. So, development potential is the least

all of the districts.
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In addition to these calculations, the additional shares of the population of the

districts (R;) are calculated in the study. Table 5.14 shows the results of calculation

for this parameter. For the calculation of additional shares of the population of the

districts, the formula is used: (Cubukgu, 2008).

where,

D; = The development potential of districts,

R; = The additional shares of the population of the districts,

Table 5.14 The additional shares of population of districts in study under Scenario (1)

Districts Additional Shares of
Population (Ri)
Bayrakli 0,171
Buca 0,034
Bornova 0,084
Cigli 0,126
Gaziemir 0,012
Karabaglar 0,367
Karsryaka 0,058
Konak 0,113
Narlidere 0,035

(5.1.1.3)

The projection year is set to year 2030 and how the total population of districts

will be distributed in Izmir city is determined. For this, firstly the additional

populations are needed to calculate in each district. The additional population in each

district (G;) is obtained by multiplying the total additional population in districts (Gr)
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and the additional shares of the population of the districts (R;). In Table 5.15, the
results of calculation for these parameters are listed. In addition, Figure 5.16 shows
the comparative current population and estimations of projected population in each
district. Figure 5.17 presents the comparative estimations of additional population in
each district under Scenario (1). Figure 5.18 shows the additional population in each
district under Scenario (1). This is the formula for calculating the following format:

(Cubukcu, 2008).

where,

G; = The additional population in each district,
Gr = The total additional population in districts,

R; = The additional shares of the population of the districts.

Table 5.15 The current population under Scenario (2), additional and projected population in districts

in study under Scenario (1)

Districts Current Population Additional Projected Population
(P20%9) Population (G;) (P?%3%)
(People) (People) (People)
Bayrakli 306427 194773 501200
Buca 412639 38497 451136
Bornova 402453 95442 497895
Cigli 154397 143627 298024
Gaziemir 121255 13344 134599
Karabaglar 448337 416836 865173
Karsyaka 304220 65417 369637
Konak 411112 128647 539759
Narhdere 65714 39776 105490
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Figure 5.16 The comparative current population and estimations of projected population in each

district under Scenario (1)
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For all districts, the additional population in each district (G;) is calculated and
summed up with the current population values in 2009 year (P?°°°), each districts'

population for the year 2030 are calculated (P?°*°) (Cubukgu, 2008).

A comparison is made among the additional population in districts. According to
this, the results are parallel with the results of development potential. These two
parameters are directly proportional. So, the changes occurred by the time will be
similarly. The results of the additional population obtained by the application of

model are as follows:

- The additional populations of Karabaglar district is the highest among all the
districts. The probable reasons that are similar to the estimations made for the
graph in Figure 5.15 have been mentioned. The adequacy of carrying capacity
is the issue of a different study for these districts that are more populated.

- In Bayrakli, Bornova, Konak, Karsiyaka, Narlidere and Cigli districts, the
additional population will be relatively less, according to the graph in Figure
5.17. The reasons can be less renewed neighborhoods located and more
employment units located in city center.

- The least additional population will be included in Gaziemir district among
all districts. This district will take place in the direction of development in

Izmir. Thus, the urban renewal is not be implemented yet in this district.

5.1.2 Scenario (2): The renewal areas within IKBNIPR are not renewed

In comparison to Scenario (1), the total population of the districts in year 2009
(P7°%°) is 2,626.554 persons and the estimated population (P?°3°) for year 2030 is
3,762.912 persons. Therefore, the additional population of households(G7) that will
be added to the current population is estimated 1,136.358 persons. The distance
parameter is set to 1.98. The data obtained according to the Hansen Model, like the
total employment, available residential area, the current population in year 2009 are
presented in Table 5.19. The time matrix made among districts in the study area (Tij)

is shown in Table 5.18.
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Tij (min) | Bayrakli | Buca | Bornova | Cigli | Gaziemir | Karabaglar | Karsiyaka | Konak | Narhdere
Bayrakli 18 21 8.68 8.99 30.86 23.68 8.29 16.34 33.09
Buca 20.53 30 11.21 26.62 21.72 14.25 20.23 8.32 19.95
Bornova 8.90 15.80 22 1420 | 26.15 18.41 14.70 11.07 | 27.82
Cigli 8.70 2697 | 1431 14 36.02 28.20 8.53 2086 | 37.61
Gaziemir 30.30 7.61 26.16 36.02 19 10.29 29.62 15.63 8.70
Karabaglar 30.30 19.80 26.16 28.53 18.64 17 22.14 13.10 8.70
Karsiyaka 8.11 20.41 14.67 8.77 29.46 21.64 20 12.53 31.05
Konak 15.69 14.80 11.83 21.41 15.68 13.21 15.02 14 16.76
Narlidere 3268 | 2030 | 2881 | 3839 | 14.57 12.79 32.00 17.06 10




Table 5.19 Total employment, available residential area and current population data of districts in

study under Scenario (2)

Districts Total Employment Available Residential Current Population Data
(E) Area(H}) Under Scenario (2) (People)
(People) (People)
Bayrakli 29693 28031 306427
Buca 31591 58833 412639
Bornova 60060 27887 402453
Cigli 34520 179640 154397
Gaziemir 13400 30591 121255
Karabaglar 128416 7331 448337
Karsiyaka 29902 40149 304220
Konak 140347 0 411112
Narhdere 2211 66569 65714
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Figure 5.20 The comparison of available residential areas between two scenarios




80

A

15

0 25 5 10
e wesssw  Kilometers

k

Gacivmil

in 2002 Year
Wargiya

AT TN N ST

arlidere

Total Employment of Districts

0

t

0- 2,000

2,000- 13,000
12,000 - 34,000
34,000 - 60,000
50,000 - 140,000

Gizelbahge

/

Total Employment by 2002 Year

[ ]
]
]
]
I

r/

™

Figure 5.21 The total employment of the districts under Scenario (2)

The total employment of districts under Scenario (2) is figured out in 5.21. The
available residential areas in districts under Scenario (2) are shown in Figure 5.22. In
addition, the current populations of the districts are pointed in Figure 5.23 and the

current populations of the districts under Scenario (2) are pointed in Figure 5.24.
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Figure 5.22 The available residential areas in the districts under Scenario (2)
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Figure 5.23 The current populations of the districts in 2009 year



83

— e—— _ _

siajowolny ! ooo'oss -oo0'oes (N
Gl ol § $T 0 _ _

000089 -o00'09F [ |

000'09F - 000'091 ]

00a'0al -0 N

o [ ]

(a1doad) ocoz Aq s)o11)s1Q Jo uoljeindod pajoseloud

W&\\/L/\x(\s) . q/\fv\:(/@»%

iejfeqeiey sdyeq|azng -l

alapi|iepy \Hliﬁiih

eang

A e uoy

eaAOUIDfg __u__mhhmm

W A

“eye ki diey

N (z ojleuasg) lea\ 0€0Z Ul
$)12111s1g Jo uolljejndod pajsaloig

Figure 5.24 The current populations of the districts under Scenario (2)
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Similar to Scenario (1), the calculations that include the model’s parameters are
made. First, the accessibility index (4;) for all districts in study areas is calculated.
Table 5.25 and Figure 5.26 show comparatively the results of calculation for current

values under Scenario (2).

Table 5.25The accessibility index values for districts in study under Scenario (2)

Districts Accessibility Index
()

Bayrakl 66.156
Buca 11.671
Bornova 28.606
Cigli 16.442
Gaziemir 5.779
Karabaglar 131.802
Karsryaka 31.134
Konak 211.573
Narhidere 1.144
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Narlidere
Konak 211.573

Karslyaka

Karabaglar 131.802

Gaziemir

Cigli

Bornova

Buca

Bayrakli

Figure 5.26 The comparative accessibility index values in each district under Scenario (2)

The reasons that are explained in Part 5.1.1 can be accepted here, because there is
not any difference between two scenarios for the accessibility index. After the index
calculation in accessibility of the districts, the values of development potential of the
districts (D;) are calculated. Table 5.27 shows the development potential values for
districts in the study. Figure 5.28 shows the comparative percentage of development
potential in each district in the study. Therefore, Figure 5.29 presents the

development potential values of the districts under Scenario (2).



Table 5.27 The development potential values for districts in study under Scenario (2)

Districts Development Potential (Di)
Bayrakli 1.854.386
Buca 686.657
Bornova 797.721
Cigli 2.953.716
Gaziemir 176.797
Karabaglar 966.173
Karsiyaka 1.249.987
Konak 0
Narlidere 797.436
Konak

0%

‘Narlidere
8%

Karabaglar
10%

Gaziemir
2%

Figure 5.28 The comparative percentage of development potential in districts under Scenario (2)
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In terms of the development potential, the highest rate is monitored in Cigli,
Bayrakli and Karsiyaka among all districts. The reasons can be the geographical
locations of districts, their importance in terms of urban activities, and many
neighborhoods which will be implemented urban renewal or excess demand for
employment. On the other side, in Karabaglar, Bornova, Buca and Narlidere, the rate
of development potential is relatively less. The location far from the city center, less
neighborhoods which will be renewed or few demand for employment can be
reasons for less rate of development potential in these districts. Moreover, the lowest
rate is observed in Konak and Gaziemir districts among all of them. They are newly
emerging and become urbanized districts in Izmir city. There are not almost any
neighborhoods that will be renewed by the time in comparison to the other districts.

Figure 5.27 shows the comparative percentage of development potential in districts.
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Figure 5.29 The development potential values of the districts under Scenario (2)
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In addition to these calculations, the additional shares of the population of the
districts (R;) are calculated in the study. Table 5.30 shows the additional shares of

the population of the districts under Scenario (2).

Table 5.30 The additional shares of the population of the districts in study under Scenario (2)

Districts Additional Shares of Population
(Ri)
Bayrakli 0,196
Buca 0,072
Bornova 0,084
Cigli 0311
Gaziemir 0,019
Karabaglar 0,102
Karsiyaka 0,132
Konak 0,000
Narlidere 0,084

The values in the table can be interpreted in the following format: For example,
72 per 1,000 people will prefer to settle in the future in Buca district of the city of
Izmir. The additional shares of the population of the districts vary according to
factors, such as ease of access and transportation, proximity to urban utilities,
location of districts from the city center. Therefore, the additional share of the
population of Karabaglar district is quite different from the additional shares of the
population of Cigli district. That’s why Karabaglar district is closer to the city center
than Cigli district. Table 5.32 shows the current population under Scenario (2),
additional population and projected population under Scenario (2) in districts in the

study area.
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Figure 5.31 The additional population in each district under Scenario (1)



Table 5.32 The current population, additional and projected population under Scenario (2)

Districts Current Population Additional Projected Population
Under Scenario (2) Population Under Scenario (2)
(People) (People) (People)
Bayrakl 306427 222216 528643
Buca 412639 82284 494923
Bornova 402453 95593 498046
Cigli 154397 353952 508349
Gaziemir 121255 21186 142441
Karabaglar 448337 115779 564116
Karsyaka 304220 149789 454009
Konak 411112 0 411112
Narldere 65714 95559 161273
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Figure 5.33 The comparative current population and estimations of projected population in each

district under Scenario (2)
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Figure 5.34 The comparative estimations of additional population in each district
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In consideration of the situation among districts in terms of additional population,
the reasons that have been explained after Figure 5.17 in Part 5.1.1 can be approved.
Because in two scenarios, the results after the implementation of model and the
factors that are formed the situation of districts are similar. Therefore, the
comparison between the results of two scenarios in the study can be made and
interpreted. It will be useful to consider the situations that occur in different type of
implementations in study area. Moreover, the effects of urban renewal in terms of

population and employment will be observed more easily in districts.

At the end of the application of the Hansen model, under Scenario (2), the total
population of districts that is expected to come to a total of 11 different areas in nine
districts in Izmir metropolitan city. In addition, the model application is expected to
happen not only providing the needs of the population for the next addition to the
social, cultural, economic and planning as well as recreational areas, but also
providing controlled distribution of the population in the urban space. According to
the results obtained by the application of the Hansen Model, the planning policies
can be developed for the districts and the city considering their nature and the
development potentials. These policies are parallel with IKBNIP scaled of 1/25.000

and the decisions contained in the legislation of the Reconstruction.

5.2 The Application of Lowry — Garin Model

In this study, according to the data collected, analyzed and estimated both
population and employment, there exist totally 11 different program areas in 9
districts in Izmir metropolitan city. These districts are as follows: Bayrakli, Buca,
Bornova, Cigli, Gaziemir, Karabaglar, Karsiyaka, Konak ve Narlidere. The total
population of Izmir city (P) 2.626,554 people and also the total employment is (E;)
470.140. In Table 5.35, the time matrix of districts in the study (Tij) is presented.
Additionally, in Table 5.36, the employment values of districts are included by year
2002.



Table 5.35 The time matrix of districts in study (Tij)
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Tij (min) | Bayrakli | Buca | Bornova | Cigli | Gaziemir | Karabaglar | Karsiyaka | Konak | Narhdere
Bayrakli 18 21 8.68 8.99 30.86 23.68 8.29 16.34 33.09
Buca 20.53 30 11.21 26.62 21.72 14.25 20.23 8.32 19.95
Bornova 8.90 15.80 22 1420 | 26.15 18.41 14.70 11.07 | 27.82
Cigli 8.70 2697 | 1431 14 36.02 28.20 8.53 2086 | 37.61
Gaziemir 30.30 7.61 26.16 36.02 19 10.29 29.62 15.63 8.70
Karabaglar 30.30 19.80 26.16 28.53 18.64 17 22.14 13.10 8.70
Karsiyaka 8.11 20.41 14.67 8.77 29.46 21.64 20 12.53 31.05
Konak 15.69 14.80 11.83 21.41 15.68 13.21 15.02 14 16.76
Narlidere 3268 | 2030 | 2881 | 3839 | 14.57 12.79 32.00 17.06 10
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Table 5.36 The employment values of districts for the year 2002

Districts Basic Service Total
Employment Employment Employment
(Eb) (Es) (EV)
Bayrakli 7907 21786 29693
Buca 4527 27063 31591
Bornova 10289 49770 60060
Cigli 15076 19443 34520
Gaziemir 3141 10259 13400
Karabaglar 16873 111543 128416
Karsiyaka 7963 21939 29902
Konak 18441 121906 140347
Narlidere 1120 1092 2211
TOTAL 85338 384801 470140

To begin with the solution, firstly the rate of population to basic employment (a)

and the rate of population to service employment () are calculated.

__Pi _ 2626554

a=== = 1.4542 (5.2.1)
Ei 1806159

where,
a = The rate of population to basic employment,
Ei= Total employment in zone i,

Pi= Total population in zone i.
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p=25=14_ 45490 (5.2.2)
Pi 2626554

where,

B = The rate of population to service employment,
Es= Service employment in zone i,

Pi = Total population in zone i.

The matrices of calculated rates (a) and () can be created as:

11.454200000

(e}
(e}
(e}

o=
,_\-P
EQNOOOOOO
NO OO o OoOoOo

S

Il
Cococoococ oo
coococococooq o
coocococo oo
cocoocooco oo o
coocoo ocoocoo
coo cococoo
CoRococoococoo
OR coococococoo
Rococococococoo

Il

cCoococococoo

=

Il
coococoocooon
O oo oCcoOoO™O
oo oo O0oOoT™Mo O
o oo OoO™H™®ZIo o O
OO OO OoOTHMo oo O
SO OoO™™Woo oo C
OCoOoO™™Mooooco o
OS™Wooocooo oo
oo oc oo oo

Il

Therefore, after the calculation of these matrices, the function of work place —
home (q; ;) 1s defined as:

o—0.1tij

4 = —— 523
tj }1:1 e—0.1tij ( )

The complete matrix of the function of work place — home (4" can be written as:
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10.0135 0.0100 0.0036 0.0066 0.0004 0.0077 0.0357 0.0160 0.00037
0.0105 0.0041 0.0162 0.0057 0.0093 0.0197 0.0108 0.0356 0.0028
0.0033 0.0181 0.0091 0.0025 0.0060 0.0130 0.0188 0.0270 0.0007
0.0072 0.0055 0.0025 0.0202 0.0022 0.0049 0.0349 0.0102 0.0001
A'=10.0040 0.0382 0.0060 0.0022 0.0122 0.0046 0.0042 0.0171 0.0342
0.0040 0.0113 0.0060 0.0047 0.0127 0.0149 0.0089 0.0221 0.0097
0.0363 0.0106 0.0189 0.0340 0.0043 0.0094 0.0111 0.0437 0.0004
0.0170 0.0186 0.0251 0.0096 0.0171 0.0218 0.0182 0.0202 0.0048
-0.0003 0.0026 0.0006 0.0001 0.0190 0.0094 0.0004 0.0046 0.0301-

Similarly, the function of home — service sector (b; ;) can be defined as:

, p—0.1tij
b

e — 524
ij Z;_l:l e—0.1tij ( )

Additionally, the complete matrix of the function of home — service sector (B')

can be written as:

r0.0135 0.0100 0.0036 0.0066 0.0004 0.0077 0.0357 0.0160 0.00037
0.0105 0.0041 0.0162 0.0057 0.0093 0.0197 0.0108 0.0356 0.0028
0.0033 0.0181 0.0091 0.0025 0.0060 0.0130 0.0188 0.0270 0.0007
0.0072 0.0055 0.0025 0.0202 0.0022 0.0049 0.0349 0.0102 0.0001
B'=10.0040 0.0382 0.0060 0.0022 0.0122 0.0046 0.0042 0.0171 0.0342
0.0040 0.0113 0.0060 0.0047 0.0127 0.0149 0.0089 0.0221 0.0097
0.0363 0.0106 0.0189 0.0340 0.0043 0.0094 0.0111 0.0437 0.0004
0.0170 0.0186 0.0251 0.0096 0.0171 0.0218 0.0182 0.0202 0.0048
10.0003 0.0026 0.0006 0.0001 0.0190 0.0094 0.0004 0.0046 0.0301-

After these calculations of the functions, the distribution of total employment in

the study area is calculated with:
E=E"x[I—(Ala][p]B)] ™ (5.2.5)

this formula is used. In the calculation of the total employment, the above formula is

performed step by step;



10.0135 0.0100 0.0036 0.0066 0.0004 0.0077 0.0357 0.0160 0.0003;
0.0105 0.0041 0.0162 0.0057 0.0093 0.0197 0.0108 0.0356 0.0028
0.0033 0.0181 0.0091 0.0025 0.0060 0.0130 0.0188 0.0270 0.0007
, 0.0072 0.0055 0.0025 0.0202 0.0022 0.0049 0.0349 0.0102 0.0001
A [a] =]0.0040 0.0382 0.0060 0.0022 0.0122 0.0046 0.0042 0.0171 0.0342
0.0040 0.0113 0.0060 0.0047 0.0127 0.0149 0.0089 0.0221 0.0097
0.0363 0.0106 0.0189 0.0340 0.0043 0.0094 0.0111 0.0437 0.0004
0.0170 0.0186 0.0251 0.0096 0.0171 0.0218 0.0182 0.0202 0.0048
[0.0003 0.0026 0.0006 0.0001 0.0190 0.0094 0.0004 0.0046 0.0301

11.45420 0000 0 0 07
14542 000

coocococooco
cocoococooco

10.0197 0.0146 0.0052 0.0096 0.0006 0.0111 0.0519 0.0232 0.00047
0.0153 0.0059 0.0235 0.0083 0.0136 0.0286 0.0157 0.0518 0.0041
0.0048 0.0263 0.0132 0.0037 0.0087 0.0189 0.0273 0.0393 0.0011
, 0.0104 0.0080 0.0036 0.0293 0.0032 0.0071 0.0507 0.0148 0.0002
A [a] =]0.0057 0.0556 0.0087 0.0032 0.0178 0.0067 0.0061 0.0249 0.0498
0.0057 0.0164 0.0087 0.0069 0.0184 0.0217 0.0130 0.0321 0.0142
0.0529 0.0155 0.0274 0.0495 0.0063 0.0137 0.0161 0.0636 0.0006
0.0248 0.0271 0.0364 0.0140 0.0248 0.0317 0.0265 0.0293 0.0070
L0.0005 0.0038 0.0009 0.0002 0.0277 0.0136 0.0005 0.0066 0.0438-

0.0135 0.0100 0.0036 0.0066 0.0004 0.0077 0.0357 0.0160 0.00037
0.0105 0.0041 0.0162 0.0057 0.0093 0.0197 0.0108 0.0356 0.0028
0.0033 0.0181 0.0091 0.0025 0.0060 0.0130 0.0188 0.0270 0.0007
0.0072 0.0055 0.0025 0.0202 0.0022 0.0049 0.0349 0.0102 0.0001
B'[B]=10.00400.0382 0.0060 0.0022 0.0122 0.0046 0.0042 0.0171 0.0342
0.0040 0.0113 0.0060 0.0047 0.0127 0.0149 0.0089 0.0221 0.0097
0.0363 0.0106 0.0189 0.0340 0.0043 0.0094 0.0111 0.0437 0.0004
0.0170 0.0186 0.0251 0.0096 0.0171 0.0218 0.0182 0.0202 0.0048
£0.0003 0.0026 0.0006 0.0001 0.0190 0.0094 0.0004 0.0046 0.0301-

10.54900 000 0 0 0 07
005490000




B'[B]=

10.0074
0.0058
0.0018
0.0039
0.0022
0.0022
0.0200
0.0093

-0.0002

0.0055
0.0022
0.0099
0.0030
0.0210
0.0062
0.0058
0.0102
0.0014

Ala][p1B=

10.0197
0.0153
0.0048
0.0104
0.0057
0.0057
0.0529
0.0248

L0.0005

0.0074
0.0058
0.0018
0.0039
0.0022
0.0022
0.0200
0.0093

10.0002

0.0146
0.0059
0.0263
0.0080
0.0556
0.0164
0.0155
0.0271
0.0038

0.0055
0.0022
0.0099
0.0030
0.0210
0.0062
0.0058
0.0102
0.0014

Alallp1B=

0.0016
0.0011
0.0012
0.0014
0.0008
0.0008
0.0017
0.0014

0.0002

0.0008
0.0014
0.0011
0.0008
0.0010
0.0011
0.0017
0.0018
0.0008

0.0020
0.0089
0.0050
0.0014
0.0033
0.0033
0.0104
0.0138
0.0003

0.0052
0.0235
0.0132
0.0036
0.0087
0.0087
0.0274
0.0364
0.0009

0.0020
0.0089
0.0050
0.0014
0.0033
0.0033
0.0104
0.0138
0.0003

0.0011
0.0012
0.0012
0.0009
0.0011
0.0009
0.0016
0.0014
0.0003

0.0036
0.0031
0.0014
0.0111
0.0012
0.0026
0.0187
0.0053
0.0001

0.0096
0.0083
0.0037
0.0293
0.0032
0.0069
0.0495
0.0140
0.0002

0.0036
0.0031
0.0014
0.0111
0.0012
0.0026
0.0187
0.0053
0.0001

0.0014
0.0009
0.0009
0.0014
0.0005
0.0007
0.0015
0.0011
0.0001

0.0002
0.0051
0.0033
0.0012
0.0067
0.0070
0.0024
0.0094
0.0105

0.0006
0.0136
0.0087
0.0032
0.0178
0.0184
0.0063
0.0248
0.0277

0.0002
0.0051
0.0033
0.0012
0.0067
0.0070
0.0024
0.0094
0.0105

0.0005
0.0010
0.0008
0.0004
0.0013
0.0009
0.0010
0.0011
0.0008

0.0042
0.0108
0.0071
0.0027
0.0025
0.0082
0.0052
0.0120
0.0052

0.0111
0.0286
0.0189
0.0071
0.0067
0.0217
0.0137
0.0317
0.0136

0.0042
0.0108
0.0071
0.0027
0.0025
0.0082
0.0052
0.0120
0.0052

0.0009
0.0013
0.0012
0.0007
0.0014
0.0010
0.0017
0.0015
0.0005

0.0196
0.0059
0.0103
0.0191
0.0023
0.0049
0.0061
0.0100
0.0002

0.0519
0.0157
0.0273
0.0507
0.0061
0.0130
0.0161
0.0265
0.0005

0.0196
0.0059
0.0103
0.0191
0.0023
0.0049
0.0061
0.0100
0.0002

0.0013
0.0015
0.0011
0.0013
0.0010
0.0010
0.0032
0.0020
0.0003

0.0088
0.0195
0.0148
0.0056
0.0094
0.0121
0.0240
0.0111
0.0025

0.0232
0.0518
0.0393
0.0148
0.0249
0.0321
0.0636
0.0293
0.0066

0.0088
0.0195
0.0148
0.0056
0.0094
0.0121
0.0240
0.0111
0.0025

0.0022
0.0021
0.0022
0.0020
0.0021
0.0017
0.0028
0.0030
0.0007

0.00027
0.0015
0.0004
0.0001
0.0188
0.0053
0.0002
0.0026

0.0165

0.00041
0.0041
0.0011
0.0002

0.0498[*

0.0142
0.0006
0.0070
0.0438-

0.00027
0.0015
0.0004
0.0001
0.0188
0.0053
0.0002
0.0026
0.0165-

0.00027
0.0006
0.0004
0.0002
0.0014
0.0008
0.0004
0.0009
0.0013-
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100

1100000000y
010000000
001000000
, 000100000
I —(Ala][B]B)=|000010000
000001000
000000100
000000010
100000000 1

0.0016 0.0008 0.0011 0.0014 0.0005 0.0009 0.0013 0.0022 0.00027
0.0011 0.0014 0.0012 0.0009 0.0010 0.0013 0.0015 0.0021 0.0006
0.0012 0.0011 0.0012 0.0009 0.0008 0.0012 0.0011 0.0022 0.0004
0.0014 0.0008 0.0009 0.0014 0.0004 0.0007 0.0013 0.0020 0.0002
0.0008 0.0010 0.0011 0.0005 0.0013 0.0014 0.0010 0.0021 0.0014
0.0008 0.0011 0.0009 0.0007 0.0009 0.0010 0.0010 0.0017 0.0008
0.0017 0.0017 0.0016 0.0015 0.0010 0.0017 0.0032 0.0028 0.0004
0.0014 0.0018 0.0014 0.0011 0.0011 0.0015 0.0020 0.0030 0.0009
10.0002 0.0008 0.0003 0.0001 0.0008 0.0005 0.0003 0.0007 0.0013

I-(AlallB1B) =

10.9984 - 0.0008 —0.0011 -0.0014 -0.0005 -—0.0009 -—0.0013 -—0.0022 -—0.00027
—-0.0011 0.9986 -0.0012 -0.0009 -0.0010 -0.0013 -—0.0015 -0.0021 - 0.0006
—0.0012 -0.0011 0.9988 -—0.0009 -0.0008 —0.0012 -0.0011 -0.0022 -—0.0004
—0.0014 -0.0008 -—0.0009 0.9986 - 0.0004 -0.0007 —0.0013 -—0.0020 —0.0002
—-0.0008 —0.0010 -—0.0011 -—0.0005 0.9987 -0.0014 -0.0010 —0.0021 -0.0014
-0.0008 -0.0011 -0.0009 -0.0007 -0.0009 0.9990 -0.0010 -0.0017 -0.0008
—-0.0017 -0.0017 -0.0016 -—0.0015 -0.0010 -0.0017 0.9968 -—0.0028 - 0.0004
-0.0014 -0.0018 -0.0014 -0.0011 -0.0011 -0.0015 -0.0020 0.9970 - 0.0009

+—0.0002 - 0.0008 -0.0003 -0.0001 -—0.0008 —0.0005 —0.0003 —0.0007 0.9987/

The inverse of this formula is:

[I - (Ale][p1B)] =

1.0016 0.0009 0.0011 0.0014 0.0005 0.0010 0.0013 0.0023 0.0002
0.0011 1.0015 0.0012 0.0009 0.0010 0.0013 0.0015 0.0021 0.0006
0.0012 0.0011 1.0012 0.0009 0.0008 0.0012 0.0011 0.0022 0.0004
0.0014 0.0008 0.0009 1.0015 0.0004 0.0008 0.0014 0.0020 0.0002
0.0008 0.0010 0.0011 0.0005 1.0013 0.0014 0.0010 0.0021 0.0014
0.0008 0.0011 0.0009 0.0007 0.0009 1.0010 0.0010 0.0017 0.0008
0.0017 0.0017 0.0016 0.0015 0.0010 0.0017 1.0032 0.0028 0.0004
0.0014 0.0018 0.0014 0.0012 0.0011 0.0016 0.0020 1.0030 0.0009
10.0002 0.0008 0.0003 0.0001 0.0008 0.0005 0.0003 0.0007 1.00134

Terminating the process, the distribution of the total employment is calculated as:

E= E’«[I—(Ala][B]B)]™ (5.2.6)
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= [72862 40043 54252 31094 10207 32519 73375 35540 14277] *

1.0016 0.0009 0.0011 0.0014 0.0005 0.0010 0.0013 0.0023 0.00027
0.0011 1.0015 0.0012 0.0009 0.0010 0.0013 0.0015 0.0021 0.0006
0.0012 0.0011 1.0012 0.0009 0.0008 0.0012 0.0011 0.0022 0.0004
0.0014 0.0008 0.0009 1.0015 0.0004 0.0008 0.0014 0.0020 0.0002
0.0008 0.0010 0.0011 0.0005 1.0013 0.0014 0.0010 0.0021 0.0014
0.0008 0.0011 0.0009 0.0007 0.0009 1.0010 0.0010 0.0017 0.0008
0.0017 0.0017 0.0016 0.0015 0.0010 0.0017 1.0032 0.0028 0.0004
0.0014 0.0018 0.0014 0.0012 0.0011 0.0016 0.0020 1.0030 0.0009
L0.0002 0.0008 0.0003 0.0001 0.0008 0.0005 0.0003 0.0007 1.0013-

=[73345 40498 54688 31507 10512 32968 73989 36369 14470]

The values of total population and employment are known in Izmir city. From this

point,
Es=FE —Eb (5.2.7)

this formula is used and the service employment can be figured out. Considering

that;

= [73345 40498 54688 31507 10512 32968 73989 36369 14470] —
[72862 40043 54252 31094 10207 32519 73375 35540 14277]

=[483 454 436 412 305 448 614 828 192]

Finally, according to the data obtained from the employment and population, a
population estimated using the Lowry model. The formula is used to calculate the

total projected population as follows:

P=E=xA"*(a) (5.2.8)



= [73345 40498 54688 31507 10512 32968 73989 36369 14470] *

10.0135 0.0100 0.0036 0.0066 0.0004 0.0077 0.0357 0.0160 0.00037
0.0105 0.0041 0.0162 0.0057 0.0093 0.0197 0.0108 0.0356 0.0028
0.0033 0.0181 0.0091 0.0025 0.0060 0.0130 0.0188 0.0270 0.0007
0.0072 0.0055 0.0025 0.0202 0.0022 0.0049 0.0349 0.0102 0.0001
0.0040 0.0382 0.0060 0.0022 0.0122 0.0046 0.0042 0.0171 0.0342
0.0040 0.0113 0.0060 0.0047 0.0127 0.0149 0.0089 0.0221 0.0097
0.0363 0.0106 0.0189 0.0340 0.0043 0.0094 0.0111 0.0437 0.0004
0.0170 0.0186 0.0251 0.0096 0.0171 0.0218 0.0182 0.0202 0.0048
-0.0003 0.0026 0.0006 0.0001 0.0190 0.0094 0.0004 0.0046 0.0301-
11.45420 0000 0 0 07
014542 000
01454200

0
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=[7720 6309 5917 6600 3735 6379 10190 13602 2185]

Table 5.37 The comparative employment values in each districts by year 2030
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Empiloyment

Districts Basic Enmplovment Service Employment Total Employment
Bayrakis 7286233 20074488 373609
Buca 40043.19 23937800 279425
Bornova 54252 46 26241964 316672
Cigli 31094 80 410132 71197
Gaziemsir 10207 68 3334022 43348
Karabaglar 3251923 2149732 247493
Kargiyaka 7337532 26215821 275535
Konak 33340.57 23494635 ST
Narlidere 1427693 1392230 28194
TOTAL 364172,61 144198421 1806159
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According to Table 5.37, the most increase in the basic employment will be in
Bayrakli, Bornova and Karsiyaka districts. On the other hand, the increase in the
basic employment will be relatively less in Konak, Karabaglar, Buca, Cigli, Gaziemir
and Narlidere districts. Figure 5.38 shows the rates obtained by dividing the basic
employment values to the total employment values. These rates show the basic

employment in each district comparatively.

Narlidere
4%

Karabaglar
9%

Gaziemir
3%

Figure 5.38 The comparative rates of basic employment of each district

In addition, in terms of the service employment, the most increase will be in
Bornova, Buca, Karsiyaka, Karabaglar, Konak and Bayrakli districts. However, the
increase in the service employment will be relatively less in Cigli, Narlidere and
Gaziemir districts. Figure 5.39 shows the rates of service employment in each
district. Therefore, in Figure 5.40, the graph shows a comparison between the rates of

basic and service employment in districts.
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Figure 5.39 The comparative rates of service employment of each district
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Figure 5.40 The comparison between basic and service employment values of each district

Finally, the increase in the total employment, like the basic employment, will be

mostly in Bayrakli, Buca, Bornova, Karabaglar, Konak and Karsiyaka districts. For
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all that, in Narlidere, Cigli and Gaziemir district the employment increase will be less
in comparison to other districts. Figure 5.41 shows the rates of the total employment

comparatively in districts.

NARLIDERE
2%

KONAK
10%

KARABAGLAR

GAZIEMIR
2%

CiGLi
3%

Figure 5.41 The comparative rates of total employment of each district

According to the results obtained, the employment values increase rather in
Bornova, Karsiyaka and Bayrakli districts after the implementation of urban renewal.
The density of employment units will increase in these districts. If the current growth
trend continues, this result occurs. But, providing adequate employment stock is very
difficult in these districts. Because the density of population and employment is
excess, the accessibility index is high and many urban facilities can be provided in
these districts. In case of insufficiency of employment units’ stock in metropolitan
area, there exist various interventions. The distribution of the facilities in
employment among sub-centers according to their branches and the reduction the
density of employment in these districts are examples for interventions.

Finally, the comparison between the results of Hansen model and the plan
proposals of IKBNIPR is made. There are three different results included scenario
(1), scenario (2) and IKBNIPR proposals. In Figure 5.42, the comparison among the

result of three different cases is presented.
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Figure 5.42 The comparison among three cases

Although the proposals of IKBNIPR are not defined as a scenario, a comparison
is made all results obtained in the study. It will be an opportunity only to evaluate the
results of scenarios implemented Hansen model and IKBNIPR proposals. According

to the graph, the results are as follows:

- The population increase will be more in Cigli, Buca, Bayrakli, Karsiyaka and
Karabaglar districts in case of Scenario (1). The current increase trend of
population will be critical for the districts after the implementation of urban
renewal. For IKBNIPR proposals, these population increase rates are similar
to Scenario (1) in these districts. In other words, their results are in parallel to
each other. On the other hand, in Gaziemir, Bornova and Narlidere districts,
the urban renewal in Scenario (1) affects the future populations relatively less
the other districts. In Konak district, the population will decrease in Scenario
(1). The implementation of urban renewal affects the current agglomeration
in urban facilities and units of employment in this district.

- In the case of Scenario (2), the population increase will be more in Bayrakli,
Bornova, Karsiyaka, Konak and Karabaglar districts. This scenario shows

how the population of districts can be increase without any intervention. But,
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in Buca, Cigli, Gaziemir and Narhdere districts, this increase will be less
than. Actually, these results are similar to proposals of IKBNIPR.

In Gaziemir and Narlidere districts, the results about population changes are
quite different from the other districts. The increase obtained without the
application of any models is the least among all the districts. In other words,
if the current population trend continues in these two districts, the new

development and investments will not realize in the future.



CHAPTER SIX
CONCLUSIONS

The purpose of the study is to assess the distribution of population and
employment in Izmir, Turkey under different scenarios taking urban renewal into
account. The various implementations of urban renewal exist all over the world.
Belfast region (Ireland), Birmingham (United Kingdom), Broughton (Manchester),
Glasgow (Scotland), Docklands (London), Ho Chi Minh City (Vietnam), Navab
(Iran), Osaka (Japan), Uzundere region (Izmir) and Ankara (Turkey) are the
examples for urban renewal implementations. The methods and applicability of

urban renewal are not within the scope of the study.

The study covers Izmir city at the district level. The boundary of the study is
determined by IKBNIPR proposals. The selected models are applied under two

scenarios. These scenarios, as stated in Chapter 1 - Introduction, include:

(1) The renewal areas within IKBNIPR are renewed under proposal planning
decisions,

(2) The renewal areas within IKBNIPR are not renewed under proposal planning
decisions.

Two models are considered: the Hansen model and the Lowry - Garin model. The
Hansen model can be defined a kind of potential gravity model is based on the
potential interaction between regions. The Lowry - Garin model is known as the
spatial interaction model that integrates with the economic-base concept (Cubukcu,
2008). The results obtained using these models are insufficient to present the
probable distribution of employment and population in the future.

According to Scenario (2), the increase of population will be most in Konak,
Karabaglar, Bayrakli and Bornova districts. According to Scenario (1), where the
renewal areas within IKBNIPR are renewed under proposal planning decisions, the
maximum population growth will be in Konak, Bayrakli and Karabaglar districts.
Konak, Karabaglar and Bayrakli districts are primary in terms of the development

potential, the accessibility index, as well the additional population in the districts.

108
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Figure 6.1 show the graph comparing the additional population under the two
scenarios. The comparative results in total population between two scenarios are

presented in Figure 6.2.
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Figure 6.1 The comparative results in additional population between two scenarios
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Figure 6.2 The comparative results in total population between two scenarios
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According to these results, the population increase in certain districts is more than
the other districts. The difference in population increase between scenarios is critical
in Karabaglar and Cigli districts. Not only in the current situation, but also after the
implementation of urban renewal, these districts will be as a center of attraction in
Izmir. The density in population and the demand for urban facilities will be excess in
these districts in the future. On the other hand, in Buca, Gaziemir, Karsiyaka, Konak
and Narlidere, less increase in population of districts is expected. Also, the difference
between two scenarios is not excess in these districts. So the implementation of
urban renewal will cause sizeable additional population to these districts. But, in
Cigli district, the situation is different. The urban renewal projects change the current

population and density in this district significantly (Figure 6.1 and 6.2).

In terms of employment, three sets of results are obtained through the Lowry —
Garin model. Using the Lowry - Garin model, the future population and employment
at the district level are estimated. The results of this application are obtained by using
MatLab software. In Figure 6.3, the comparative results in employment types (basic,
service and total employment) in districts are presented. Therefore, the shares by

district are presented in Figure 6.4.
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Figure 6.3 The comparative results in employment types in districts
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In terms of the results obtained using the Lowry — Garin model, the increase in
employment between 2009 and 2030 years are more in Konak, Bornova, Bayrakli,
Buca, Karsiyaka and Karabaglar districts than the other ones (Figure 6.5). Also, the
difference between employment types is excess in almost all districts, except
Narlidere, Cigli and Gaziemir districts. The dense of employment in districts are in
parallel with the distribution of population. Konak, Karabaglar, Karsiyaka, Bornova,

Bayrakli and Buca are examples of this determination.

Although in Narlidere district, many branches of employment do not exist, so the
increases in employment will relatively less than the others. Moreover, the service
employment is more than basic employment in Konak district. That’s why this
situation is different in Konak is the role of service sector is more common to all

parts of the city.

Narlidere
2%

Karabaglar
14%

Gaziemir
2%

Figure 6.4 The comparative rates of total employment in districts

The total employment in districts varies according to urban facilities and sectoral
activities. Any increase in basic employment or service employment affects the total
population in districts. In Figure 6.5, the comparison between the changes in

employment in districts is presented.
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Figure 6.5 The comparison between the changes in employment in districts in the year 2030

The changes in basic and service employment are crucial especially in certain
districts. Karabaglar, Bornova, Konak, Karsiyaka, Bayrakli and Buca districts are
examples for this. On the other hand, in Cigli, Gaziemir and Narlidere any critical

changes in employment do not exist.

If a network among sectors and a supply for employment are provided in previous
times in a district, the changes in employment will not be critical. Konak is the best
example for this condition. However, if the supply for employment units and
network between sectors are not provided, each additional intervention causes
dramatic changes in employment. Karabaglar and Bayrakli districts are two
examples. Table 6.6 shows the comparative population in districts according to

cases. Therefore, Figure 6.7 shows the comparison between four different cases.
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Table 6.6 The comparative population in districts according to cases
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Figure 6.7 The comparison between four different cases
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According to the results, in this study, the results of the scenarios obtained using
the Hansen model is parallel to the proposals of IKBNIPR. In other words, these
results and decisions are not in conflict. Therefore, as a result, the scenario (1) is
selected that suggests the implementation of urban renewal in metropolitan city of

Izmir.
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