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ABSTRACT

INTERNATIONAL COOPERATION ON AIRBORNE FOREST FIREGHTING:

OPPORTUNITIES FOR TURKEY AND GREECE

Bal, Mert

Master of Logistics Management, Institute of So&ealences

Supervisors: Asst. Prof. Dr. Ozgur Ozpeynirci

Asst. Prof. Dr. Oznur Yurt

June 2011, 158 pages

This study aims to determine the cooperation oppdties on airborne firefighting

among Turkey and Greece in the Aegean Coast. Bodim, the current systems of
Turkey and Greece are analyzed. Information abanatst populations, fire history, fire
risks/intensity maps, airborne firefighting vehglend related infrastructure including

runways and water pools and the allocation of @ebkiof both countries are gathered.
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Related critical performance indicators are defirzedl their values for the current
systems of Turkey and Greece are evaluated. Matieaharogramming models for
optimal re-allocation of the resources in decertieal and centralized decision making
scenarios are examined. A game theory based app®ased for finding the possible
cooperative allocation options. Finally, the pot@nbenefits and disadvantages are

explained for cooperation.

Keywords: Humanitarian Logistics, Airborne Firefighting, Inteational Cooperation,

Turkey, Greece



OZET

ORMAN YANGINLARIYLA HAVADAN MUCADELEDE ULUSLARARASI

ISBIRLIGI: TURKIYE VE YUNANISTAN iCIN FIRSATLAR

Bal, Mert

Lojistik Yonetimi Yuksek Lisansi, Sosyal Bilimlemititistu

Tez Yoneticileri: Yrd. Dog. Dr. Ozgir Ozpeynirci

Yrd. Dog. Dr. Oznur Yurt

Haziran 2011, 158 sayfa

Bu calgsma, Turkiye ve Yunanistan arasindaki Ege sahikexjnhavadan yangin
sondurme Uzeringlirli gi olanaklarini belirlemeyi amaclamaktadir. Bu araaglirkiye
ve Yunanistan'in guncel sistemleri incelegtini Her iki Ulkenin orman nufuslari,
yangin gecmieri, yangin riskleri/ygunluklari, havadan yangin sondirme araclari,

pistleri, su havuzlarl ve ara¢ yaiil@mide dahil olmak Uzere, ilgili altyapi bilgileri
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toplanmstir. llgili kritik performans gostergeleri tanimlangtir. Ayrica Tlrkiye ve
Yunanistan'in bugiine kadarki mevcut sistemgetteri hesaplanmtir. Merkezi
olmayan ve merkezi senaryolarda, kaynaklarin optipaniden vyerlgtiriimesi
konusundaki karar verme streci, matematiksel prolgnama modelleriyle incelenstir.
Her iki tlke icgin gbirligi icinde olunan, optimal yerjérme secgenekleri, oyun kurami
yaklasimiyla, ortaya cikariingtir. Sonug¢ olarak, sbirliginin potansiyel faydalari ve

dezavantajlari agiklangtir.

Anahtar Kelimeler/nsani Lojistik, Havadan Yangin Séndirme, Uluslasarabirli i,

Tuarkiye, Yunanistan

Vii



To My Family

| would like to dedicate this thesis to my familywould like to express endless thanks
to my mother Nuray Bal, my father Selim Bal and hittye brother Yisit Bal for their
exhaustless patience, loves, supports and existénceuldn’t achieve this without

them.

viii



ACKNOWLEDGEMENTS

Foremost, | would like to send my best regards emdless thanks to my supervisors
Asst. Prof. Dr. Ozgur Ozpeynirci and Asst. Prof. Dznur Yurt for their priceless

supports. They always motivated me with their kremlgle and brilliant ideas. | never
lose of my study concentration under favour of tiparfect personality and academic

carriers.

Also, | would like to say my special thanks to Addtof. Dr. Selin Ozpeynirci for her

creative ideas when | blocked.

In the meanwhile, | owe lots of things to our HeafdDepartment Asst. Prof. Dr.
Muhittin H. Demir and Asst. Prof. Dr. Ahmet Camor ftheir comments and advices

after my seminar presentations.

| want to separate a special paragraph to Ozge Edoreher irreplaceable love,
patience, smile and peaceful existence. Also, Ehtavsend her millions of thanks for

her perfect academic writing skills and knowled§&glish.



| also owe my biggest gratitude to Hasan Surerhasavife Aygual Surer for their polite
hospitality, to Mert Burak for his strong commarnfdRiotoshop program and helps, to
Ladin Yildiran for her kindly friendship and supfoin my studies, to Ebru @amaz
for her helps in my modeling studies and to allspenel ofizmir University of

Economics Library.



TABLE OF CONTENTS

AB S T R A C T . e e e e e e iv
O ZE T i e e e Vi
ACKNOWLEDGEMENT S e e e e IX
LIST OF TABLES. ... i e e e e e e e e e e e Xiv
LIST OF FIGURES. .. ...ttt e e e e ea e e XVi
GO S S AR Y L e e e Xix
CHAPTER | = INTRODUCTION. .. et e e e e e e e e e 1
CHAPTER Il = LITERATURE REVIEW. ... et 9
2.1. FOREST FIRES... .. e, 9
2.1.1. CAUSES OF FOREST FIRES.......ccovi e 15
2.1.2. FIRESITUATIONINTURKEY....cciiiiiiiiiiiii i e 17
2.1.3. FIRESITUATIONINGREECE...............coiiine, 25

2.2. COOPERATION OPPURTUNITY BETWEEN COUNTRIES.......0.3

2.2.1. NEED FOR COOPERATION.......cccooi it 31
2.2.2. INTRANATIONAL COOPERATION..........cotrmme e 34
2.2.3 INTERNATIONAL COOPERATION.......coiiiiiiiiiiiiis 35

Xi



2.3. DATASOURCES..... . e 41

CHAPTER Il - PROBLEM DEFINITION, ASSUPTIONS AND

METHODOLOGY ..o e 44

CHAPTER IV — NON-COOPERATIVE SYSTEMS ... 15
4.1. SITUATION OF TURKEY IN NON-COOPERATIVE SYSTE#....51

4.1.1. ANALYSIS OF CURRENT SITUATION IN TURKEY........56

4.1.2. OPTIMAL SYSTEM RECOMMENDATIONS FOR

TURKEY .. e 66
4.2. SITUATION OF GREECE IN NON-COOPERATIVE SYSTEM...74
4.2.1. ANALYSIS OF CURRENT SITUATION IN GREECE .....81

4.2.2. OPTIMAL SYSTEM RECOMMENDATIONS FOR

GREECE.....c. 84
CHAPTER V — COOPERATIVE SYSTEMS... ..., 90
5.1. CENTRALIZED SYSTEM.....cciiiiiiiiiii e 90
5.2. LEADER FOLLOWER SYSTEMS.......co i 95
5.2.1. TURKEY ASALEADER.......cociiiiiii e, 96
5.2.2. GREECEAS ALEADER......coi i s 98
5.3. TWO PLAYERS GAME THEORY SYSTEM..........cooiiiiiin. 100

Xii



CHAPTER VI = CONCLUSIONS. ... e 118

REFERENCES. ... .o e e e 120

APPENDICES. .. ..o 127

APPENDIX 1: EXAMPLES OF EMERGENCY RESPONSE INTERNKWINAL

AGREEMENTS ... 127

APPENDIX 2:DISTRIBUTION OF TURKEY'S FOREST FIRE CAUSES TO

BURNED AREAS IN 1999-20009.........ccccoiiiiimmiieeiiiiieieeen 134

APPENDIX 3:DISTRIBUTION OF TURKEY'S FOREST FIRE CAUSES TO

NUMBER OF FIRES IN 1999-20009...............s e 135

APPENDIX 4:MONTHLY DISTRIBUTION OF NUMBER OF FIRES AND

BURNED AREAS IN TURKEY 2009 FOREST FIRES.............. 136

APPENDIX 5: FOREST FIRE STATISTICS BETWEEN 2000-200 TURKEY..137

APPENDIX 6: TECHNICAL SPECIFICATIONS OF AERIAL VEHBLES............. 155
APPENDIX 7: EXCEL MACRO MODEL.........ccevviiiimmmmeeieiiineinereneee 156
APPENDIX 8: DMATRIX TABLE.........ccctiiiiiiiiii et 158

Xiii



Table 1.1:

Table 2.1:

Table 2.2:

Table 2.3:

Table 2.4:

Table 4.1:

Table 4.2:

Table 4.3:

Table 4.4:

Table 5.1:

Table 5.2:

Table 5.3:

LIST OF TABLES

Forest Fires in Some Mediterranean Countries (2¥B)

Distribution of 2009 Forest Fires by Regions in €&xe

Aerial Vehicles of Greece in 2009

Countries of Helping Greece in 2009 Forest Fires

SWOT Analysis of Wildfire Legislation and Policyrfthe

Mediterranean Region

Turkey’s Current Performance Analyses

Number of Vehicles, Initial Attack Distance and Bm

Table for Turkey

Greece’s Current Performance Analyses

Number of Vehicles, Initial Attack Distance andnH

Table for Greece

Number of Vehicles, Initial Attack Distance and Emable in

Combined Systems

Analyses of Performances Turkey, Greece and Céedal

Systems

Total Flight Minutes of Leader Follower Systems

Xiv

26

27

28

40

66

71

84

89

94

95

99



Table 5.4:  Initial Attack Times of Countries in Game Theorati@pproach 104

Table 5.5:  Gain of Minutes when Turkey Fixed Their Vehicles 106
Table 5.6:  Gain of Minutes when Greece Fixed Their Vehicles 107
Table 5.7:  Gain of Minutes when Greece and Turkey Increasesr Th 108

Vehicles at the Same Time

Table 5.8:  Comparison of Minute Gains between Centralized and 110

Decentralized Systems

Table 5.9:  Incremental Gains through Cooperation 113

Table 5.10: Incremental Gains through with one-to-two 116

XV



Figure 1.1:

Figure 1.2:

Figure 2.1:

Figure 2.2:

Figure 2.3:

Figure 2.4:

Figure 3.1:

Figure 3.2:

Figure 3.3:

Figure 3.4:

Figure 4.1:

Figure 4.2:

LIST OF FIGURES

United Nations-International Strategy Disaster Réion

(UN-ISDR) / Global Fire Monitoring Center (GFMC)

Global Windland Fire Network Map

Fire Risk Map of Europe in 2010

Distribution of Forest Fire Causes in Turkey 2009

Monthly Distribution of Turkey’'s Number of Firesi@

Burned Areas in 2009

Sensitivity Map of Turkey

Forest Population and Total Area Distribution bygRes

in Turkey

Number of Fires Map in 2007

Burned Areas Map in 2007

Average Fire Size Map in 2007

Scope of the Research

Forestry Region Directorates in Turkey

Locations of Dromader and Canadair CL-215 Water Bem

XVi

16

18

19

21

45

45

47

48

52

55



Figure 4.3:

Figure 4.4:

Figure 4.5:

Figure 4.6:

Figure 4.7:

Figure 4.8:

Figure 4.9:

Figure 4.10:

Figure 4.11:

Figure 4.12:

Figure 4.13:

Figure 4.14:

Figure 4.15:

Figure 4.16:

Figure 4.17:

Planes

Locations of Administrative, Hired Helicopters aRdserve

Water Tanks

Burned Areas in Turkey (1998-2009)

Number of Fires in Turkey (1998-2009)

Average Fire Sizes in Turkey (1998-2009)

Locations of Selected Aerial Vehicles in Turkey

Initial Attack Map

Total Covered Area

Gokgeada Area Calculation

Distributions of Demand and Supply Points in Turkey

Optimal Locations of the Vehicles in Turkey

Regions of Greece

Locations of Greece Current Vehicles

Burned Areas in Greece (1980-2008)

Number of Fires in Greece (1980-2008)

Average Fire Sizes in Greece (1980-2008)

XVii

56

57

58

58

95

62

63

64

67

70

76

80

82

82

83



Figure 4.18:

Figure 5.1:

Figure 5.2:

Figure 5.3:

Optimal Locations of the Vehicles in Greece

Locations of Cooperative System Vehicles

Locations of Turkey Leader System

Locations of Greece Leader System

XVviii

88

93

96

98



GLOSSARY

AHP: Analytic Hierarchy Process

CNV: Current Number of Vehicles

EFFIS: European Forest Fire Information System

EU: European Union

FAO: Food and Agriculture Organization

GAMS: General Algebraic Modeling System

GDF: General Directorate of Forestry

GFMC: Global Fire Monitoring Center

GIS: Geographical Information System

GSCP: General Algebraic Modeling System

IAT: Initial Attack Time

ICS: Incident Command System

IFFN: International Forest Fire News

KPI: Key Performance Indicators

OGM: Orman Genel Mudurfii

SWOT: Strengths, Weaknesses, Opportunities and Threwtl/ges

XiX



TEV: Total Economic Value

THK: Tirk Hava Kurumu

UNECE: United Nations Economic Commission for Europe

UN-ISDR: United Nations International Strategy Disaster iR&idn

XX



CHAPTER |

INTRODUCTION

Countries all over the world have become interegldiecause of the economic systems
and the global trade. Almost all geographic regiblase become suppliers of raw
materials and manufacturing bases in specific secithis structure is similar in the
whole world. Logistics is a key element in the @onity of the global economy and
business processes. In parallel with the growthlabal economy, logistics sector grew
rapidly in the last decade. Nowadays, both coumtaed companies are investing in
their infrastructure and improving their businesscpsses, not only considering their
financial success but also to provide better serwictheir citizens and customers in
case of any disasters. Humanitarian and emergeugstics are getting more attention

as the potential benefits are realized.

Forests are one of the most important issues faramulife and ecology. Nearly one
third of world’s total area is covered with foresBopulation of forests is decreasing
every day due to the effects of human activities. rARany countries forest fires are one
of the main problems in this declining process. 8daonest ecosystems have evolved in
response to frequent fires. But most others arathedy affected by wildfire. With the
effects of global warming, forest fires, causednayural reasons (such as lightening,

thunders and access heat) or man-made reasonsndes@n more important. Every



year forest fires destroyed over 350 million hexsaof forests. Forest fires cause the
losses of human and animals’ life or injuries. Bw@nomic destruction of forest fires
are significant both in terms of the amount of &sedestroyed and the cost of
suppression (www.fao.org, last accessed 14/6/2@EKpecially for Mediterranean basin
countries, forest fires are the main causes ofstodestruction. The effect of forest
degradation on tourism is also significant, esglcien Albania, Croatia, Greece,
Macedonia and Turkey (Fire Management: Global Assest, 2006). The countries
under forest fire risk and having huge amount oé$o population and have their own
fire fighting organizations and resources. Thesentites fight with forest fires every
year. Only some countries are managing this prosefisand most of them are having
serious problems. Sometimes they fail to handletiingy with large forest fires because
of the lack of responsibilities, resources, exper@and common definitions. In this
situation, these countries need help from othdmaireé 1.1 shows the global wind land
fire network map in the world. There are some agesds and templates about
cooperation between countries but these are noageahwell at all times because of
political frictions and changes. It is obvious &y ghat generally in case of large fires,
neighbor and geography close countries help edwdr.dEire is a disaster which needs a
quick intervention or emergency scenarios likededasters. Quick interventions provide
the protection of forests and decrease suppressists before the fire becomes large

and extended.
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Figure 1.1:United Nations-International Strategy Disaster Re¢idn (UN-ISDR) /

Global Fire Monitoring Center (GFMC) Global Windthkire Network Map

Source: http://www.fire.uni-freiburg.de/GlobalNetworks/glaiNet.html last accessed

20/02/2011

From the humanitarian and emergency logistics getspe, fighting against fires is
getting more important, especially under the filsgree fire risk regions. In the lights of
destruction effects of forest fires, cooperatiord awllaboration on the firefighting
management is a crucial approach, especially antbeg neighboring countries.
European Forest Fire Information System (EFFISkrdre geographical regions of
Europe according to their forest fire risks in Fgd.2. Red zones are representing first

degree (high) fire risk areas, yellow ones aregggnting second degree (moderate) and



green areas are representing third degree (low) Ak European countries including

Turkey and Greece are under first degree fire diskng summer time and they are
fighting against large fires nearly every year. &sally the red colored areas in Figure
1.2 are in the Mediterranean Sea coasts where areatinditions are similar among

countries.

S TEA00O0000, 1761600 00000

Figure 1.2: Fire Risk Map of Europe in 2010

Source: http://effis.jrc.ec.europa.eu/current-situatiort lscessed 03/06/2010

In recent years, there is an increasing rate italgotation. A list of such collaboration
agreements with details is available in AppendixThere are, for example, various

bilateral agreements for;



* joint fire suppression,
» arrangements for regional training courses,
* regional networks for the exchange of informatiod axperience,

* regional fire management plans.

However, these agreements have management probients;

» the lack of global terminology,
» standardization,

» political awareness.

In Europe; the countries such as Turkey, Francee€, Italy, Spain and Portugal are
under first degree fire danger and facing with sa@viorest fires every year, especially
in summer times. Table 1.1 shows number of foless ftotal burned areas and average

total burned areas between 1998 and 2008 in tlesdres.



Table 1.1:Forest Fires in Some Mediterranean Countries (LS8)

Years TURKEY FRANCE GREECE ITALY SPAIN PORTUGAL
Area (ha) Number () Area (Hfa) Number|(#) Area|[ha) Nemt) Area (hd) Number (}f) Area (Ii\a) Number| (#) Areg|(Number (#]
1998 6.764 1.932 20.88p 5.600) 92.9p1 1.84p  140J432 10.1553.643| 22.445| 158.36Pp 34.676
1999 5.804 2.075 17.60p 5.170) 8.249 1.48p 61.p89 7.2B5 B4.218.237 | 70.613 25.477
2000 26.353 2.353 23.70p 5.600 145.033 2541 114648 10.p288.586] 24.312| 159.543 34.109
2001 7.394 2.631 17.00p 4.103 18.2p1 2.53b 76.427 7.134 766.0 19.631 | 107.05f 26.942
2002 8.513 1471 20.85p 900 6.0113 1.141 40.168 4.5p4  107.4719.929 | 124.36% 26.492
2003 6.644 2.177 74.00D 4.100 3.517 1.45p 91.803 9.6p7 249.218.628 | 425.658 26.199
2004 4.876 1.762 12.50p 2.028| 10.2p7 1.748 60.1L.76 6.4p8 17Bfi. 21.394 | 128.93) 21.97(
2005 2.821 1.530 17.35p 1.871 6.437 1.544 47.575 7.9p1 299.926.261 | 338.26p 35.698
2006 7.762 2.227 8.5472 2.426) 11.285 2.13p 58.535 8.3j0 08]1.228.345 | 168.54p 24.817
2007 11.665 2.829 7.40( 2.322f 225434 1983 227729 10.532.048| 10.915| 31.45( 18.722
2008 23.577 2.135 17.24f4  13.83p 39.895 11.6]12 6.001 2.181 .32864 6.486 29.152 1.481
10 Years Total 112.178 23.123 237.d77 47.0%2 567|542 580. )926.08:1 85.583| 1340.9p2 216.583 1741|958 276.p74
Country Forested Area (ha)  21.3 milion 3.5 million 2.6 milion 14.5 milion 13.5 milion 6.5 milion
Rate of Burned Area to 0.527
Forested Area(%) (112.173/21.3M) 6.774 21.829 6.387 9.933 26.799

Source: http://www.ogm.gov.tr/statistidastaccessed 31/01/2011



European countries are losing lots of timber, foeea, ecology and human life with
forest fires and spending millions of dollars famppression or reforestation works.
Meanwhile, Turkey and Greece are main actors oésfoffirefighting activities in
Europe. For sure, they are helping each other sastler situations; like in the big
Athens fire in 2007; Turkey sent a Canadair CL-24&er bomber plane to help fire
fighters near to the capital of Greece. This coat@n did not happen just in forest fire
disasters. In 1999, Turkey and Greece sent resmarast to each other’s earthquake
disasters and rescued lots of people’s life hellgichis collaboration resumes for a
while after 1999 with some training courses andksiops. These disasters and the
collaboration after that also triggered the cowstrio increase political and public
relations between them. In addition to politicatlgrublic bonds arousal, their economic

and social situations increased at the same timé.indsay, 2000).

In case of severe disasters, Turkey and Greecwibireg to provide aid to each other.
However, the aid is generally for short term andesdmot trigger any long term
cooperation. Countries are designing and manadieig wn disaster response systems.
In this thesis, we analyze the opportunities faspsration among Turkey and Greece

for forest fire especially in the Aegean Region.

As a result, our goals in this thesis are to arglyz

1. current forest fire history,

2. risks,



3. services,

4. resources on airborne firefighting of Turkey aneé&ae.

For this aim; we calculate the efficiency and tleef@rmance of current resources with
respect to initial attack time and distance paransefThen, we find the non-cooperative
system’s optimal resource requirements for Turkeg &reece. We calculate the
efficiency and the performance of these non-codperaystems. After all, we find the
cooperative system’s optimal resource requiremenis calculate the efficiency of
cooperative system’s optimal resource requiremeéhhally, we create a game
theoretical approach in order to find optimal siol$ in cooperative system for Turkey

and Greece.

The organization of this thesis as follows: In Clea®?, we review the literature; in
Chapter 3, we define the problem, assumptions aethadology; in Chapter 4, we
study on non-cooperative systems; in Chapter 5stwdy on cooperative systems and

in Chapter 6, we provide the concluding remarksfartther research directions.



CHAPTER I

LITERATURE REVIEW

In this chapter, we review the literature under twain topics; forest fires and the
cooperation. Under the first topic we analyze theses of forest fires and fire history of
Turkey and Greece. Under cooperation topic of, exeew the need for cooperation,

national and international cooperation issues.

2.1 FOREST FIRES

In this section, we discuss the information on d$tse forest fires, forest fire

management and initial attack.

The term of wildfire representing to all unconteallfires that burn surface vegetation
(grass, weeds, grain fields, brush, chaparral, raynand forest and woodland); often
these fires also involve structures. In additiorihte wildfires, several million hectares

of forest populations are intentionally burned egebr under controlled conditions to



accomplish some reforestation or other land-useabibp or for hazard reduction

(http://encyclopedia2.thefreedictionary.com/fordiseHast accessed 16/06/2010).

Time is very crucial for starting to extinguishiagtivity in case of a forest fire or other
types of fires. The name of this specific timeadled as the initial attack. Martell et al.
(1984) argues that initial attack means that tryiogcut in the fires at most in 30
minutes when they are small enough. Forest fireagers and decision makers engage
in lots of activities that help to decrease fireses especially in the start of fires were
caused by people or natural reasons (such as amsdnlightening). Thus, forest
surveillance is used to detect fires when theysarall and when initial attack is able to
contain fires. While the fire is small, it is ea®yhandle and the routing of fire teams
and suppression resources. Therefore, one of thst nmoportant and essential
component of forest fire management systems igitial attack. It is designed to start
the firefighting action quickly on newly reportedels. The initial attack force can
successfully control and extinguish most foregsfiless than 30 minutes with one aerial
vehicle. However, if the force cannot control tive fn 30 minutes with aerial vehicles,
the fire is declared as an extended attack firés tay simply involve the continuous
work and operation by the initial attack force ora few cases; hundreds of firefighters
and many aircrafts may work for several weeks deoto combat a fire that burns over
the tens thousands of hectares. Properly designddwell managed initial attack

system is vital in order to cover such fires as gupposed to be.

10



The aerial vehicles are very important for forest fnanagement since they are the
fastest forest firefighting vehicles. If they amedted and managed properly, they can
reach to fires before all land vehicles and thetngxish forest fires in less than 30

minutes.

Simulation models for agencies and other orgarumatare searched with respect to the
initial attack time. Friedi, Gilles and Spero (20®&rk on stochastic simulation models
of initial attack on wild land fire that can be dg®ed in order to reflect the complexity
of the environmental, administrative, and instaol context in which wild land fire

protection agencies operate.

For supply better management of initial attack teaand all other resources for an
extended fire, Halpern, Sarisamlis and Wand (1§82%ent a semi-empirical method
for the analysis of manning policies in firefigiginThe method, uses an activity
network approach to define the fire ground c@ndoperations and a structured

interview to obtain data.

Firefighters are important as much as aerial vehkiaind trucks in order to extinguish a
large forest fire. Boychuk and Martell (1988) prepa model for deciding the number
of hired firefighters in a season. The model aimminimize the total cost of hiring and

loses due to fires.

11



Several projects and models are created for casntmder forest fire risk. Bonazountas
et al. (2005) present the results of a researdgegiraimed at modeling forest fire events
and producing fire risk maps for Greece by usingdsaphical Information System
(GIS), C++ and mathematical models. Ertd (2005) states that in the last decade; the
number of fires and dispersion of fire areas haaenlbseen a big problem especially in
the developing countries since they have been dedorThe author also claimed that,
there are an increasing number of large firesrdif classified as large if the total area

burned is greater than 200 hectares.

In addition, researchers analyze the resourceg@bms and countries. Martell et al.
(1984) aim to help forest fire managers of the @atMinistry of Natural Resources
and evaluate initial attack resources. A relatiwiyple simulation model of the variety
of fires that occur in the province of Ontario ahé resources are used to fight them,
was developed. The model was useful in planninthefacquisition of air tankers and
the future use of air tankers. Besides, it is beiafin the allocation of air tankers and

fire fighters for initial attack purposes.

As we have mentioned before, the response timerig erucial in the case of forest
firefighting activities. Thus, the location plangirf forest fire fighting facilities and

vehicles are important (Catay et al., 2008).

12



Developments for facility location problems, Davaeid Yanjie (2009) describe and set
up a model for emergency service facility locatiproblem which is based on the
greatest time satisfaction. Then, a hybrid solvstgategy according to the model

characters is proposed based on particle swarmizgatiion.

Helping researchers for the work on the facilitgdtbion model strategies problems;
ReVelle (1989) was published as a review of a seteset of location papers and a
research agenda. The reviewed location models dreided into three categories such
as basic deterministic covering models, determaisiodels which consider the value
of additional covering servers, and probabilistiodals which allow randomness in

server availability.

In literature, there are also studies for the rggsmh of deployment and reallocation
problems. Maclellan and Martell (1996) make anraitcdeployment study on Ontario
Ministry of Natural Resources again that operatéiset of nine CL-215 water bomber
air tankers for forest fire control. The aircradt® based on a small number of air ports
that serve as home bases from where they are agploya larger set of airports that
serve as initial attack bases for firefighting @tems each day. They support regional
fire and forest managers in order to derive subjedcir tanker deployment rules that
specified the number of air tankers to be deplatedach initial attack base each day.

Authors developed a mathematical programming mddelselecting a home base
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strategy. The model aims to minimize the averagauaincost of satisfying daily air

tanker deployment demands.

Optimized reinforcement and learning strategies a&s® developed for forest fire
managers. Wiering and Dorigo (1998) describe a auetlogy for constructing an
intelligent system that aims to support the humape#d’s decision making in fire
control. The idea is firstly based on implementanfire spread simulator and searching
for good decision policies by reinforcement leagiinReinforcement learning
algorithms optimize policies by letting the agemiieract with the simulator and learn
from their experiences. Finally, authors observéfedint problems and propose

solutions for solving them.

Taber (2007) describes emergency response simulasearch project with academics,
software developers, and organizational pilot sifedearning software was designed
and developed for an emergency response simulatitdn supporting collaborative

tools. In spite of the concentration on paramedinod firefighters, this research is
transferable to other organizations, and it hiditegthe importance of collaborative

learning.

Martell et al. (1998) argues that the forest fir@nagement systems share much more in

common with urban fire, police and ambulance systdaut the spatial and temporal
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variability of forest fire occurrence processes #racomparatively long distances over
which forest fire management takes place specilasiges to operational researchers.
The author defines the basic structure of a fofiest management system and the
decision making problems faced by fire or foreshagers. The author describes how
research operations has been applied to forespfaeention, detection, deployment
and initial attack dispatch in decision making peofs; large fire management,

strategic planning and fuel management. Besiddbpridentifies new challenges that

are amenable to operational research approaches.

Information systems and mathematical modeling @ogr are used for forest fire
control. Dimopoulou and Giannikos (2002) argue tlevelopment of an integrated
system for forest fire control after fire newly iéa The system consists of a
Geographical Information System module, a matherabtirogramming module and a

simulation module.

2.1.1 CAUSES OF FOREST FIRES

The main cause of the forest fires is the humalvigctind that stands for the 95% of
all forest fires. The causes of Turkey's forestedirin 2009 were negligence
(carelessness); accident corresponded to 54%,edaté 8%, lightning 19% and the

reason for remaining 19% were recorded as unkn&wgure 2.1 shows the distribution
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of forest fire causes of Turkey in 2009 (Forese&in Europe 2009 Report, 2010).
Appendix 2 and 3 provide detailed information abthé total burned area, number of

fires, and their casus between 1999 and 2009.

W Accident/carelessness
H Deliberate
m Natural

B Unknown

Figure 2.1: Distribution of Forest Fire Causes in Turkey 2009

Source:Forest Fires in Europe 2009 Report, 2010

Some of the other activities can be defined asbtimaing of waste and for pasture
renewal (firing the grass for renewal the fieldan (deliberate forest fire) when it gets
out of control, pyromania (a physiologic illnessigh describes enjoining deliberate
forest fires), (illegal) clearing of land to chantgd usage and choice in order not

follow existing obligations to avoid fire. The cassof fires are generally reported as
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unknown fires but unknown fires are accepted in &iwause fires or arson. Arson is
the principal cause of most fires and needed mttelmtaon for forest protection. Other
reason of forest fires is lightening. Approximat8Bp of fires begin from lightening and
lots of them are extinguished from heavy rainsralightening (Fire Management:

Global Assessment, 2006).

2.1.2 FIRE SITUATION IN TURKEY

In this section, we discuss Turkey’s fire situatide mention Turkey's forest areas,
fire risk, effects of tourism and economy, preventactivities, sources and the location

of these sources.

Turkey is a country with a land mass of 77 millieectares, and 21 million hectares is
forested. It is corresponding to 26% of whole arsao, 51% of forests are composed
of productive areas (timber and wood production)ilevithe remaining 49% is
composed of rather unproductive areas (Forest Firésrkey Report, 2010). About 12
million hectares of forested land are subjectedotest fires and it is corresponding
57% of all forested area (Bilgili, 1999). Forese# have special positions that become a
primary reason which damages the forests in Tu®yt is almost same for other
countries. Turkey is located in Mediterranean amgj@an climate region. The forests,

which are usually located at the coastal band afdesgean and Mediterranean) are
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under severe risks of fire threats. The coastaddbainl,700 km begins at Eastern
Mediterranean coasts and covers all Aegean and Marooasts. The area covering 160
km depth of the coastal band is a fire sensitivgiore Turkey’s fire season is in

between October and June especially in the totiasgas. Figure 2.2 shows distribution
of 2009 forest fire numbers and burned areas acwptd monthly data in Turkey. You

can see the details of city distributions of numbiieires and burned areas in Appendix
4. Approximately 96% of the total number of forésts occurred during the fire season
in 2009. When we look at the number of forest fpes month in 2009, we see that 25%
of them have occurred in July, 20% in August, aB&blin June. The distribution of

burned area by months was 57% in August, 19% i autl 10% in June (Forest Fires

in Europe 2009 Report, 2010).
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Figure 2.2: Monthly Distribution of Turkey’s Number of Fires@ Burned Areas in

2009

Source: http://www.ogm.gov.tr/statistics last accessed B/R011
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Figure 2.3 shows the forest fire sensitivity aredgurkey. Level 1 area is under the
first degree fire risk which is showing with red our sensitivity map. They are
especially in the coastal band regions with hot drydweather conditions in summers
e.g. Marmara, Aegean and Mediterranean. Level @saage under the second degree
fire risk which is showed with purple in our seivsiyy map. They are especially in the
entrails of the country e.g. Thracian, West Anat@hd Middle of Black Sea. Orange
colored regions represent Level 3 fire risk aréxgen colored regions represent Level

4 and 5 fire risk areas. Also, yellow zones desctite sizes of burned areas.

=
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Figure 2.3: Sensitivity Map of Turkey

Source:Forest Fires in Turkey Report, 2010
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In the sensitivity map, 7 million hectares of fdessareas were at fire danger of level 1
and it is corresponding to 35% of all forested avaale 5 million hectares of sensitive
areas were at fire danger of level 2 and it isesponding to 25% of all forested area

(Forest Fires in Europe in 2008 Report, 2009).

In Figure 2.4, we provide the ratios of total aseal forested area of regions. Black sea
is the first region owning 26% forested area ofcallintry. But warm and wet weather
conditions including the summer times put the regio 4&5 degree in our sensitivity
map. Mediterranean is the second region with 228ésted area and under the first
degree fire risk in our sensitivity map. Aegeathis third region with 17% forested area
and under the first degree fire risks as sameeadldditerranean. Then, Marmara is the
fourth region with 14% and is under the first amtend degree fire risk. Marmara
generally have the warm and neither dry nor wettezaconditions like Black sea. On
the other hand, as mentioned in causes part, hpo@uation is the biggest danger for
forest fires and Marmara region keeps the citystdnbul in its borderdstanbul is the
most crowded city in Turkey having approximately h8lion people and it highlight
the reason of the biggest yellow mark ouetanbul. Other regions regarding the
distribution of percentages are; South Eastern %%, Central Anatolia with 9% and

Eastern Anatolia with 2%.
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Figure 2.4: Forest Population and Total Area Distribution byglRes in Turkey

Source: Forest Fires in Turkey Report, 2010

Consequently, there is an increasing concern inddmages caused by forest fires
because of its impacts on tourism, economy andremwient. Fire management is a
federal responsibility in Turkey and the Generaiebiorate of Forestry (GDF) [Orman
Genel Mudurligu (GDF)] is the responsible body. Forest fire mamagnt strategies in

Turkey are based on three basic principles:

1) Preventive measures (education and conscioysness

2) Early warning, rapid and active interventiompey suppression.

3) Reforestation of burned areas (Forest Firesunofie 2009 Report, 2010).
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Education and awareness raising campaigns have taeed out to increase the

consideration for forest fires and particularlywihe aim of:

» Making people to be aware of the problem of fofess.
» Training in the primary, secondary and high schools
» Training the forest fire fighting teams, technigarsonnel, forest villagers,

shepherds, hunters and soldiers (Forest Firesropew2009 Report, 2010).

The responsibilities are divided into geographmmaies under the city forest enterprises.
There is a national database on forest fire amatimhtion gathered on the location and
by doing so; the causes of fire are stated in daabase. It is used for improving
prevention and suppression techniques. For exarfgolest fire prevention efforts are

mounted on media awareness campaigns.

The fire suppression plans are based on early tiwteaf fires, quick initial attack and
strong suppression. Forest fire statistics haven bept in Turkey since the year of
1937. According to these statistics, 72,316 fofiess occurred and 1,549,506 hectares
of green area were burned until the present dag.aMerage annual numbers of forest
fires and burned green areas in the most recemtddeare 2,100 and 13,736 hectares
respectively. The average annual numbers of fdiest and burned green areas are
1,096 and 23,477 hectares respectively in the 18syears for Aegean Region. The
distribution of cities in a detailed manner and thuenber of fires and burned areas are

in Appendix 5 (www.ogm.gov.tr/statistics last aczs 24/06/2010).
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According to Bilgili (1999), 71% of the fires arerdrolled at less than 5 hectares and
account for only 8% of the area burned. In contrasty one percent of the fires exceed

200 hectares in size, but these fires account#®s 8f the total area.

The studies concerning the destruction of foregtsfifor Turkey were examined by
practitioners. International Forest Fires News NEFFR2005) published a paper that
presents an approach to calculate the fire damadeir&ey in a forest area from the
forest economics standpoint. The damage was cédculay using the presented paper
and the one which was determined by the State FDiesctory were compared for a

burned area in Kumluca State Forest Enterprisealgat

On the other hand, research and evaluations opusadreas continued. For instance,
locations of resources and distance from supplgtpdivater resources) were evaluated
for Turkey. Temiz and Tecim (2009) describes treasatin this study that can cope with
forest fire effectively are determined accordingthe distance from water resources,
distance from streams and distance from settleraggds criteria by using Boolean

Analysis and Analytic Hierarchy Process (AHP).

For our study aredzmir Forest Administration Chief Office contributéte data a lot.
Next, the results are visualized on a digital mBpsides, the results of the Boolean

analysis and AHP analysis are compared.
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From another perspective, economic destruction®reist fires briefly researched by
International Forest Fire News (IFFN, 2005) revidwiat, the Total Economic Value
(TEV) concept briefly for Turkish forestry as fas possible from the social economic
and environmental points of view. Moreover, infotioa systems were also used for
Turkey. International Forest Fires News (IFFN, 20&%gues that evaluates fire risk and
danger using Geographical Information Systems (@t3)lanavgat forest conservancy.
Estimates with historical data help researcherscéteulations of forest fire moistures.
International Forest Fires News (IFFN, 2005) présére danger for fire prone areas in
southern and western part of Turkey. Authors altabarated a case study and
calculated fuel moisture contents for 13 differezgions based on daily weather data

for the last 11 years during the fire seasons (AprOctober).

According to a different research, a brief countgort was published in International
Forest Fires News (IFFN, 2005) and mentioned; fagimes, ecological role of fire,
human influenced fire regimes, burning statistiosl @auses. Also, Ergmul (2005)
describes that the situation of forest fires onaegvhere the fire problem arise, can be
taken under control thanks to the measures becplas®ed cautions can be observed

that they have been mentioned.

After the review of Turkey’s fire situation in dédtave investigate and analyze the fire
situation from the point of Greece which is onetle# main actors of this cooperation

system as well as Turkey.
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2.1.3 FIRE SITUATION IN GREECE

In this section, we discuss Greece’s fire situatibmeir forest areas, average fire data,

prevention activities, sources and performancetha$e sources.

Approximately 2.5 million hectares of area whictc@responding to 20% of surface is
forested in Greece. Especially at lower elevatidnse to the sea, the forests are still in
danger due to the ever increasing frequency of fiigb. In a long-term fire analysis
between 1995 and 1999 (Xanthopoulos, 2000) showatl forest fires in Greece

burned, in average, 11,500 ha per year until 1973.

From the provisional results of 2009, it seems thatburned area level has remained
low in comparison to the results of previous ye&smmer of 2009 was mild without
extreme weather conditions except the last 10 adyAugust in which severe fire
weather conditions were experienced. During thaet(2f' August) the largest fire
occurred, burning about 13,000 ha in the northpadtof the Region of Attica in wild
land/urban interfaces where more than 100 houses pagtially damaged. Because of
this fire, the Region of Attica became the most dged region of the year and because
of some other fires that also occurred in the &t&egion of Greece at the same time.

This region is second in the ranking of damages ykar (Forest Fires in Europe 2009
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Report, 2010). Table 2.1 shows the distribution2609 forest fires by regions in

Greece.

Table 2.1:Distribution of 2009 Forest Fires by Regions in &xe

FOREST Total # of # of fred # of freq # of freqd # of freqd# of fred Total
ADMINISTRATION Fires <1 1-5 | 5-100(100-50 >500| Burned
AUTHORITIES ha ha ha ha ha | Area (ha
ATTIKIS - - - - - - 16942.62
SOUTH GREECE 227 172 21 31 2 1 9152.12
IONIAN ISLANDS 106 74 17 14 1 0 2912.17
EAST MAC. THR. 62 50 5 6 0 1 2434.9
PELOPONISOU 202 178 17 5 2 0 1270.11
KRITIS 35 26 6 3 0 0 855.45
SOUTH AIGAIOU 8 6 1 1 0 0 676.35
THESSALIAS 72 46 11 14 1 0 452.2
NORTH AIGAIOU 25 19 6 0 0 0 226.17
WEST GREECE 54 52 2 0 0 0 163.38
IPEIROU 160 140 15 5 0 0 141
CENTERAL MACEDONIA 50 41 3 1 5 0 81.3
WEST MACEDONIA 62 56 4 2 0 0 34.6
TOTAL 1063 860 108 82 11 2 35342.32

Source:Forest Fires in Europe 2009 Report, 2010

Prevention activities are made by Fire Service Wisca governmental organization and

responsible on forest firefighting in Greece sit688. The government fully supported

the Fire Service both inward and financially. Geedras one of the largest airborne

firefighting resources in the world in comparisorthe size of the country (Forest Fires

in Europe 2008 Report, 2009). The personnel inwblivesuppression efforts comprise

about 15,000 people, of which 9,500 are permanensopnel of the Fire Brigade
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(especially for city forest fires which are notsddied for forest fires) which also deals
with structural fires, and 5,500 are seasonallgdipersonnel just for the forest fire
suppression activities (Forest Fires in Europe 2@090). The Fire Brigade of Greece
owns about 1,560 engines, which are involved inhbstructural and forest fire
suppression efforts, and a few smaller engines dwne Municipalities of high risk
areas were involved occasionally in some incidertte. aerial means were used in 2009

campaign are indicated in Table 2.2.

Table 2.2: Aerial Vehicles of Greece in 2009

STATED OWNED
e e —
AIRCRAFTS . 8
SMALL |PEZETEL 14
GRUMMAN 3
H/P PK 117 3
HELICOPTERS  r=rmem—nn >
TOTAL /7
HIRED

H/P MI-26 4

HELICOPTERS |H/P AIKORSKY 64 | 5
H/P KA-32 5

TOTAL 14

GENERAL TOTAL 61

Source:Forest Fires in Europe 2008 port, 2010

Despite of all these resources, fire managemestillsin a bad condition in Greece

because of the lack of appropriate funding for farevention and poorly managed
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forests and fire prevention system. Even, duringeomlogically difficult fire seasons,

it can only be expected to worsen. A stunning exarofearly indicates this situation as
an instance that three Army pilots and seven fgérs were died in 1994 when their
UH-1H “Huey” helicopter hit power lines on its wanyack from a fire and in 1993 and
2000 two more CL-215s were lost and four more piltied. The loss of a PZL M-18

on Corfu Island in 2000 costs the life of anothiétdXanthopoulos, 2000).

Because of this negative fire fighting activiti€eece always needed help. During the
fire campaign for the fire that occurred on®2August 2009, the mechanism of
international assistance was activated. Thus, #sestance which was received is

summarized in Table 2.3.

Table 2.3:Countries of Helping Greece in 2009 Forest Fires

Total

Aircraft Flight
COUNTRY] Type Numbe Work
(hh:mm

Italy CL-415 2 33:13
EU FFTR| CL-215 2 18:19
South.
Cyprus Rurl KA-32 1 13:30
Side
France CL-415 2 12:24
Turkey | CL-215 1 02:35

Spain | CL-215T 2 00:0d

TOTAL 9 80:03

Source:Forest Fires in Europe 2009 Report, 2010
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The poor results of the last few years obviouslyndestrate that there is a need for
improvement, especially regarding to the knowlea@ge organization of the whole
effort. As we have mentioned, Greece has seriosagfioblems. Especially in terms of
airborne forces, the country should probably beddirst in the world. Also, there is a
need for better prevention. Xanthopoulos (200Qestthat Greece Fire Service needs to
improve its initial attack capability. In additiothe “Fire Service” should evaluate its
pre-suppression planning in order to maximize fif@cBveness of its forces, especially

the aerial ones.

Despite of the impact of Greece’s poor performaante large number of fleet: Greece
has numerous islands in the Aegean Sea. Islandsraasvay from each other and the
coastal band of mainland. Besides, wind and therd#ctors of high seas are the others
affects of enlargements of forest fires and theyclkthe fire extinguishing activities

especially aerial ones.

After the review Greece’s forest fire situationdatail, we focus on our main topic of

cooperation issue within Turkey and Greece.
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2.2 COOPERATION OPPORTUNITY BETWEEN COUNTRIES

In this section, we discuss the cooperation tothie; need for cooperation, national
cooperation and international cooperation issues.elaAmine cooperation because; we
think that Turkey and Greece are close enoughdb ether. Although, Greece has lots
of islands in the Aegean Sea, these islands arén mleser Turkey’'s Aegean Region
coastal band. As we mentioned in “Fire SituatiorGireece” section; Greece has vital
problems with the airborne firefighting activitiedlso, when there is a disaster
situation, neighbors are helping each other spewotasly e.g. earthquakes, forest fires,

floods and avalanche. There are number of examplesoperation issue.

Cooperation is defined as the process of workimgtteer, which can be accomplished
by regional, national or international agents. he tsimplest form, it includes all

involved parties which work in harmony.

During extreme fire situations, countries may berstof fire suppression resources,
including command and coordination personnel, sumkaircrafts. Moreover, countries
may have not enough experience or knowledge td figth huge fires or may require
technical or tactical support. For these situati@mntries cooperate with each other

and try to reduce the bad impacts of forest fires.
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After the definition of cooperation and cooperatrauses of countries in large forest

fire disasters, we continue with details of coopieraneeds.

2.2.1 NEED FOR COOPERATION

In this section, we discuss why countries or regioeed cooperation on airborne
firefighting activities. We explain essential coogtéon issues, goals of enhancing
international cooperation and fields which extregmaked cooperation in the fire

fighting activities.

Forest fires do not respect country borders, andtrmbcountries cannot handle fires
due to the lack of capacity or capability, espégial case of large fires. Effective
cooperation is a main component in regional andajlplans to improve the fire
management. The share of effective fire managerk®eniviedge and experience was
limited in the past but this has been increasimmdig in recent years (International
Cooperation on Forest Fire Management, 2005). Htalyst for this change was the
bilateral (involving two countries) and multilatereooperation between bordering
countries. Also, lack of political issues may bes treason not only for lack of
institutional coordination in fire management. Amat main area of collaboration is
capacity building in fire management. Capacity ding) is a big gap for forest fire

management. There isn’t any international assacidir forest fire management and
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countries try to do their capacity building aciie#t alone. There are no standardizations
in this issue. Lack of knowledge and share of thisrmation are causes undeveloped

capacities, facilities and fleets.

Improved cooperation within and between regionsemsn as a need for many countries.
Regional plans for fire management are neededudimey the identification of
cooperation mechanisms. The review of forest fimoperation outlines priority
activities, methodologies, tools and standards thatst be addressed in order to

improve national and international cooperationiie fnanagement.

The following issues are essential for cooperaiticire management;

» access and suitable transfer of knowledge fomfiamagement activities,

» capacity-building in high quality scientific reselr

* harmonization of terminology and definitions forttee understanding and
development of a multilingual global fire manageirtenminology,

» global fire monitoring, assessment and reportiagaards,

» advanced international training courses for firenagement issues are essential

(Fire Management: Review of International CoopergtP006).
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The goals of enhancing international cooperaticiirénmanagement are;

to adopt a new and common language and principldse management as a
basis,

to understand the issues related to fires, thgomant causes on environmental
and human impacts,

to create synergies by increasing collaboration rggmacountries and
coordinating individual actions,

to achieve greater integration of policies, plamsnagement and monitoring
among sectors,

to develop global and international policy and fileanagement support systems,
to implement relevant international agreements,ventions, declarations,
processes and voluntary agreements in regionabnahtand local policies and
actions,

to create a framework and mechanisms for internatidonor support to fire
management stakeholders in need (Fire ManagemenieWw of international

cooperation, 2006).

In recent years, the rate of collaboration betwemmtries within regions and between

regions is increasing. There are numbers of bahtend multilateral agreements for

joint fire suppression, regional training coursesl @everal regional networks for the

exchange of information and experience and someralfire management plans. The

details of the agreements are available in Appemhdix
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Cooperation is a break with two topics; intranagiloand international cooperation. In
next two sub sections, we discuss the nationaliatednational cooperation issues in
detail. We chose the term intranational to avo&dbnfusion with national cooperation.

The aim of under the intranational topic is coofierebetween one country’s regions.

2.2.2 INTRANATIONAL COOPERATION

In this section, we discuss national cooperati®sues among the regions and the
institutions of a country. The issues include tgibnal responses problems, national
agreements, lack of clear definitions and standatdins and the importance of the

national cooperation on international cooperation.

Countries are have wide range of institutional oesgbility structures for fire
management, distance from the national forest deeats and headquarters, number of
authorities are concerned about fires. In sometc@snthere are agreements among the
national institutions for the coordination in largeergency situations. But, the lack of
a clear definition of responsibilities and coordioa between the various national
institutions was identified by many countries agese constraints on effective fire

management (Fire Management: Global Assessmens)200
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In order to develop effective international coopiera agreements, there is a big need
for close cooperation and coordination at the mafidevel, provincial and local
agencies must involve in fire management. Collaiimmebetween agencies involved in

fire management.

It is recommended that the roles of all institu@nd agencies involved in national fire

management are;

* improving interagency collaboration through the dlwement of all in the
preparation of the national fire management plam a&stablishment of
mechanisms to promote cooperative approaches,

» defining responsibilities clearly and without oap$,

* resolving overlapping or conflicting policies ormglslation (Fire Management:

Global Assessment, 2006).

2.2.3 INTERNATIONAL COOPERATION

In this section, we discuss international cooperaissues. We provide examples of
international cooperation agreements, broad aresseonational cooperation, common

terminology, templates and a SWOT analysis folirtkernational cooperation.
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In many languages, there is no clear and well-ddfirglobal fire terminology.

Multilanguage fire terminology is a must for enhiagc international dialogue and
cooperation in fire management. Currently, the@ni®nline English glossary including
the basic terms in English. This is not useful dédher countries. Also, incomplete

German, French and Spanish terminologies are &laila

In order to create a sustainable forest managenmeetnational cooperation is essential
to increase the utility and productivity, to se&wnand additional resources and provide
access to the modern technologies that are needethmy developed countries. The
milestone of an effective global fire managemerdtsgy is the increased international
cooperation between countries (Maintaining Inteomstl Commitment to Sustainable
Forest Management, 2005). There is an increasitigbcoation between countries. In
some regions such as South Asia, collaborationrénrhanagement is limited, but in
other regions such as North America, Australia aodhe parts of Mediterranean
cooperation level is strong. The regional analysgmrt a total of 22 international
emergency response agreements, 16 internationaéragnts on other matters and 6
national inland agreements dealing with forestsfiglobally. Bilateral and other
agreements for joint fire suppression or the exgbaaf fire crews are in force in
several places, especially in border areas, fompka Canada with the United States;
China with Russia; among some countries of MesoaaieMexico with the United
States; Mongolia with China and Russia; Russia Wthiand; and Russia with the

Islamic Republic of Iran. Moreover, ad hoc agreetmenave been formulated to
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respond to emergency situations, such as in Brazd Colombia in 1998 (Fire

Management: Global Assessment, 2006).

There are four main clusters in the internatiomaperation;

» development of international standards, methods syslems for fire early
warning, monitoring, prevention, suppression, im@@sessment and reporting

» training and technology transfer,

» support to policy, legal, institutional and plangiinameworks,

» research (Fire Management: Review of Internati@wdperation, 2006).

Internationally agreed databases and reporting epiges are not in place. Both
databases and procedures are important in decssipport at national, regional and
global levels as well as in assessment of needsnapalcts. Besides a global database,
information flow should be ensured from nationad argional levels to a global
clearing house for receiving, processing fire datamnected with a network of national
fire management agencies. Advanced internatioaaditrg courses for fire management
specialists working at high level positions shosighport the development of a culture
international cooperation. Some countries may requiternational cooperation and
support in developing their national fire policidBetween 2000 and 2006 years, a
number of projects have supported the developmiematmnal policies, legislation and
strategies, mainly through bilateral technical @ragion projects. The development of

the Regional Strategy on International CooperatioWildland Fire Management in
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Latin America and the Caribbean with sub-regionaétegies for South America,
Central America and the Caribbean, supported bydFRoal Agriculture Organization
(FAO) in 2004-2006, may serve as a guiding exanfple other regions (Fire
Management: Review of International CooperatiorQ6)0 Similarity of conditions in
countries within a region should encourage the ldgweent of fire research projects in

which resources will be economized and shared anergies will be created.

In this context, “The International Wildland FireaMlagement Agreements Template”
(as adapted by the 2003 International Wildland Suenmit and regularly updated by
FAO) is a guiding document. The main focus of tieisplate is how to manage the
future of international wildland fire managementiashare problems and solutions of
these problems. The International Wildland Fire Elggment Agreements Template
stated that a template and information on coopmrati wildland fire management to

countries may interest in relationships and agregsneith other countries which are
facing same issues. The International Wildland Memagement Agreements Template
is intended to enhance current international coatthn and cooperation by providing
information on the following: mutual assistanceoperative assistance, technical
exchanges, technical assistance, disaster asgstadcesponsibilities for both sending
and receiving countries. All these issues are lgleexplained in this template. In

addition to bilateral or multilateral agreementsyill be important to adopt the Incident

Command System (ICS) as a unified standard proeefdurmultinational cooperation

in wildfire incidents. This procedure should redeléhe details of cooperation in order
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to ensure efficient communication and cooperatimorg personnel from two or more

countries (Fire Management: Review of Internatiddabperation, 2006).

Jurvelius (2004) stated that there are 20 emergersponse international agreements.
The article focuses on some legal aspects of fofiest management, namely
international agreements and national legislatiealidg with forest fires in Appendix 1.
Finally cooperation within the Mediterranean orefimanagement could be a more

effective way of preventing major damages by wikHi

The possibilities to be explored (Forest Firesha Mediterranean Region: Prevention

and Regional Cooperation Workshop, 2008) are davis|

» to promote regional cooperation on wildfire managem in the

Mediterranean,
» to promote the use of information systems for ttevgntion of forest fires,

» to discuss the causes of fires in the Mediterraneariuding the role of

arson.

Molina (2008) states the strengths, opportuniti@eaknesses and threats analysis
(SWOT) of wildfire legislation and policy for the éditerranean region. Table 2.4

presents the SWOT analysis.
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Table 2.4:SWOT Analysis of Wildfire Legislation and Policyrfthe Mediterranean

Region

Strengths

Weaknesses

All countries have specific policies for
wildland fires

Suppression-oriented actions at the
expense of prevention

Development of information systems

Lack of a cresstoral approach

Improvement of the extinction efficienc

Traditional burning practices were mad
yillegal without prior educational
programmes

Opportunities

Threats

Political will on coordination

Need of enhanced community-based

cooperation

e

Papageorgiou (2008) states that needs of main ipiescin forest fire fighting

managing activities in future:

are imperative.

ground forces knowledge, experience and training.

detection.

selected areas.
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Need for official cooperation and agreements amthegneighboring countries

Mutual assistance should not only be based on laesaurces but also on

Collaboration should cover not only for suppressibut also prevention and

A number of Coordination Centers must be estaliisi@ey should operate in



Hollis (2010) describes that the findings of potowards the emergence of an
alternative form of European security governaneg #udresses the lack of authority in

European Union (EU) security policy.

International cooperation example of Turkey and eGeein 1999 is reviewed by
Ganapati, Kelman and Koukis (2010). They focushanrole of the 1999 earthquakes in

enhancing the collaboration between Greece andejwker the past decade.

2.3. DATA SOURCES

In this section, we discuss the data sources ustteithesis. We share this information
since related data is limited and also it is diffido obtain the same type of data over
years and over countries/regions. The main sowtekta are Food and Agriculture
Organization (FAO) and Forestry Department Pubbcet of FAO, Global Fire
Monitoring Center (GFMC), United Nations-Internatad Strategy for Disaster
Reduction (UN-ISDR), General Directorate of Forngg®DF) and International Forest

Fire News (IFFN).

FAOQ is in collaboration with countries, governmeatsl other international partners to

develop strategies to enhance international coi&lmn on wild land fires that
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advances knowledge, increases access to informatidrresources and explores new
approaches for collaboration at all levels. FAOc@ordinating a multi-stake holder
process towards a framework of priority principtégire management, within which to
provide policy, legal, regulatory and other enatploonditions for and strategic issues

towards more holistic approaches.

The GFMC provides a global portal for wildland fidecumentation, information and
monitoring and is publicly accessible through thieiinet. The regularly updated global
wildland fire products of the GFMC are generated dyworldwide network of

cooperating institutions.

UN-ISDR is a framework, adapted by the Member StateUnited Nations in 2000,
aiming to guide and coordinate the efforts of aewidnge of partners to achieve
substantive reduction in disaster loses and besdient nations and communities as an

essential condition for sustainable development.

UN-ISDR is the secretariat of the ISDR system. T3[R system comprises numerous
organizations, states, intergovernmental and neemonental organizations, financial
institutions, technical bodies and civil societyhiegh work together and share
information to reduce disaster risk. ISDR provitlesse services; coordinate, advocate,

campaign, inform, organize, encourage, promotepaodde.
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GDF is responsible for all forestry activities ®n@985. Their main duties are to

promote forests from; natural disasters, firep@ssand other harmful activities.

IFFN is an activity of the FAO/United Nations Econic Commission for Europe
(UNECE) Team of Specialists on Forest Fire and @MC. IFFN is published on

behalf of UNECE Timber Committee and the FAO EusspEorestry Commission.
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CHAPTER IlI

PROBLEM DEFINITION, ASSUMPTIONS AND METHODOLOGY

The forest fires and resulting damages are impbpesblems for Turkey and Greece.
Both countries are fighting against fires everyryaad they have been trying to take
precautions against the loss of forests, ecologysés, money and human life for many
years. Generally, they are using their own aerédlicles but sometimes they demand
and get help from their neighbors. Especially, Geeextended their aerial vehicle fleet

in the past years but couldn’t stop the fires desghiese works.

Figure 3.1 shows the number of fires in the regimnsurkey and Greece in 2007. Blue
colored regions had the lowest number of fires bralvn colored regions had the
highest number of fires. It is worth to note thae&e has mostly blue colored regions,
few green colored regions and one orange colomgdireln contrast, Turkey has higher

number of fires compared to Greece. Turkey has maayge and red colored regions.
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Legend{ ] No fire@ 8 > 0-57] 51-1] 11Zc(EE 251-5(H > 500 fires

Figure 3.1:Number of Fires Map in 2007

Source: http://effis.jrc.ec.europa.eu/fire-history last essed 05/05/2010

Legend{_] No firedll< 100 hf—1 101-711 750-11A  15000H >3000

Figure 3.2: Burned Areas Map in 2007

Source: http://effis.jrc.ec.europa.eu/fire-history last essed 05/05/2010
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Figure 3.2 shows the total burned areas in theonsgof Turkey and Greece in 2007.
Similar coloring scheme is used in this map as;viblie color represents the lowest and
brown color represents the highest burned aredsigre 3.1, we mentioned about the
low number of fires for Greece and comparativelghhnumber of fires for Turkey.

However, it is showed in the total burned areas thapGreece could not manage their
low number of fires well because, colors of Greecthis map are mostly brown, few

red, lots of orange and mostly green. On the ottserd, Turkey has mostly green

colored regions with respect to high number ofsfire

Lastly, we can see the same situation in the aediegsize map in Figure 3.3.Average
fire size of a region is computed by the ratioaiat burned area to the number of fires
in that region. Just like total burned areas’ maygrage fire sizes’ map proves our

problem well.
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> 20 ha

Figure 3.3: Average Fire Size Map in 2007

Source: http://effis.jrc.ec.europa.eu/fire-history last essed 05/05/2010

In short, this is a long term problem for all caueg which are under high forest fire
risk. Cooperation and collaboration is a must fese countries. Therefore, we choose
Turkey’s Aegean Region and 21 islands of Greecerder to create a cooperative
system and make profits for both countries regardinelaborate collaboration options
in Figure 3.4. We have Aegean Region in Turkey @nekce’s 21 islands in the Aegean
Sea for this cooperative system because of thesdands are closer to each other and
suitable for cooperation on airborne firefightingtiaties. Moreover, countries are
under first degree forest fire risk. Also, we havenotto for this cooperation between

Turkey and Greece, aamir Chamber of Commerce President Ekrem Demirtantion
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before (http://www.porttakal.com/haberler/gunderefelg-savas-ucaklari-ucmasin-
717415.html last accessed 10/02/2011).: “Stop diglof,fstart forest fire fight in the
Aegean Sea.” For this study, we determine some R&yormance Indicators (KPI);
such as initial attack time and distance (30 miswaerd 95.6 kilometers respectively)

and reachable areas in initial attack time andhdist.

© 2011 Europa Technologies.
& 011 Google

Figure 3.4: Scope of the Research

With this information we create our research quoesti

1. What are the distributions of current vehicles urkey and Greece?
2. What are the impacts of current distributions wéhbpect to our metrics?

3. How both countries can manage their problems wdheaworks?
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4. What is happened if countries move together?

5. Under which conditions cooperative system providedfits for both countries?

In order to find these questions answers, we sedrtfe historical data, identified the
risky zones and analyzed the aerial firefightingigkes, including power consumptions
and technical specifications. We considered thevays for Aegean Region. Then, we
used all these data to resolve the airborne finifig problem by using initial attack
method and cut in the fires as quickly as possibl@ddition, we analyzed the current
system with fixed metrics and estimates about thgest which were developed. We
tried to measure the efficiency of firefighting tHzenefit from current resources and
develop a mutual cooperation system. We dealt wWlith reallocation for aerial
firefighting, prevention and suppression in the éag region for both countries. By the
application of this system, we tried to create #acive and efficient fire fighting
system for reducing the total burned area, losbumhan and animal lives, costs and

environmental destruction.

In all these studies, we use these assumptions:

» All vehicles are identific.

» All vehicles’ maximum speeds are 250km/h.

* There is a single forest fire occuring in one dethpoint or in covered areas.

» Forest populutions in covered areas are not derpamds. But also, reachable

and covered.
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* There are 146 in Turkey and 21 in Greece possibieathd and supply nodes.
These points are taken with respect to initial étaane and distance for well-
organized cooperation.

» All vehicles are waiting with full loaded water @ity for quickest initial attack
time. With respect to this assuption, we did natsider any located pools and
water resources. We became concerned with extimghis fires with initial

attack time, not try to block for enlargement dira.

After literature review and problem definition marive start to design our systems.
First, we define non-cooperative systems and tinendefine cooperative systems. In
non-cooperative systems, we analyze the curramtsns of both countries and try to
find their optimal locations. In cooperative sysgenwe combine the data about
countries and try to find best cooperative locatsystem for both countries. Under
cooperative system issue, we specify the cooperakeader follower and two player

game theory systems.
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CHAPTER IV

NON-COOPERATIVE SYSTEMS

In this chapter, we discuss the non-cooperativéesys of Turkey and Greece. We
analyze the current system of each country and umediseir initial attack performance.
We then develop suggestions in two directions taperation of the aerial vehicles for
an improved initial attack time and the optimal fi@mand locations of vehicles for 30
minutes initial attack strategy. We develop thesggsstions with the help of the

mathematical models.

4.1. SITUATION OF TURKEY IN NON-COOPERATIVE SYSTEMS

In this section, we discuss Turkey’s organizaticstalicture of firefighting prevention
activities. We explain the organizational structuegional directorates, initial attack

teams, training facilities, land sources, aerialreées and location of these sources.

GDF is conducting forest fire fighting actions irurkey. Organization system was

prepared in order to facilitate efficient forestefighting. In that respect, observation
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and communication are the most core elements @sfdirefighting. There are 775

lookout towers for observation purposes. Besides,forests are kept under the every
hour observation during the forest fire season leams of these towers in all districts
(Forest Fires in Turkey, 2010) GDF performs thesdibn, prevention and suppression
activities with 27 regional directorates and thety chieftainships. Figure 4.1 shows

the regional directorates under the regional dirates.

Traluzon

4 .y ! Ay Eraurum

e

="

Adana

Figure 4.1: Forestry Region Directorates in Turkey

Source:www.ogm.gov.tr last accessed 19/07/2010

There are 525 initial attack teams organized fgihtfhg against forest fires in Turkey.

There are 15-30 functioning fire fighters in eaehmh. A total of about 10,000 forest
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fire workers are employed in these forest fire eeas Also, there are two training
facilities for the workers (www.ogm.gov.tr last assed 20/06/2010). Concerning the
efforts to decrease the fire damages, 1,316 knsfooad, 365 km fire safety road and 8
km lookout tower roads were newly constructed (BoFares in Europe 2009 Report,

2010).

In 2009, the used ground and aerial vehicles irglud

e 1.117 fire trucks, 168 bulldozers, 497 water tariid2 graders, 110 trailers, 25
loaders, 230 caravans,

» 438 vehicles, 686 motorcycles, 6 administrativecogiters (owned by forestry
organization),

» 20 various type of leased helicopters, 15 leasenader aircrafts and 4 leased

CL-215 Canadair (Forest Fires in Europe 2009 Re@01t0).

All bulldozers, fire trucks and other service vééscare being tracked by the “Vehicle
Tracking System” since 2007. This system improves efficiency in fire fighting.
Usage of automatic fire-detection system was exenioh several regional forest
directorates. The system provides rapid detectioforest fires through visible range
optical cameras. For the purpose of shorteningpireods of forest fire attacks in
forested areas where water sources are scarcepfite and ponds are constructed. The
aim is to construct fire pools and ponds every mofinee kilometers length in fire
sensitive areas. In 2009, 295 million $US were sgen forest fire fighting related
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activities including prevention and suppressionisTdamount includes the purchasing
costs of different kinds of fire fighting means (Est Fires in Europe 2009 Report,

2010).

Also, Turkey has some problems in forest firefiggtiactivities. One pilot and one
forest guard (in total 2 persons) lost their livesa fire fighting helicopter accident
while fighting against forest fires. Turkey helpth@r countries in forest firefighting
disasters, one amphibious aircraft (CL-215 Canadas sent to Greece for the purpose
of fighting forest fires which occurred around Atisein 2009 for operational of mutual

assistance (Forest Fires in Europe 2009 Repor())201

In the Aegean Basin, Turkey has both asphalt aidwsovays that they are supplying
planes with water and fuel. Asphalt runways areated in istanbul/Samandira,
Canakklae,izmir/Selguk, Mgla/Milas, Bursa/Yenjehir, Balikesir and Antalya. The
soil runways are located in Manisa/Akhisar, Gordesjir/Kemalpaa, Bergama and
Manisa/Algehir. Among the soil runways, just Manisa/Akhisanway can supply

planes both fuel and water other runways can aniyly water.

The exact locations of airborne vehicles are abovd; there are 1 Cessna and 4
Dromader water bomber planes groups locatedstanbul/Samandira, Canakkale and

Izmir/Selguk Airports, CL-215s were located $fayBodrum and Antalya Airports and
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helicopters were located Canakkale, Manisa/Akhisaizmir/Kemalpaa,
Mugla/Marmaris, Mgla/Fethiye, Antalya/Duzlercami, Adana,
Kahramanmargdiskenderun, Balikesir, Denizli, Mia/Milas, Antalya/Manavgat,
Istanbul, izmir/Gumildir, Mersin/Bozyazi, Karabik, Bursa, Ay#iuyucak,

Antalya/Finike are shown in Figures 4.2 and 4.3.

Figure 4.2: Locations of Dromader and Canadair CL-215 Water BemfPlanes

Source:www.ogm.gov.tr last accessed 19/07/2010
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Figure 4.3: Locations of Administrative, Hired Helicopters aRdserve Water Tanks

Source:www.ogm.gov.tiast accessed 19/07/2010

4.1.1. ANALYSIS OF CURRENT SITUATION IN TURKEY

In this section, we discuss Turkey’'s current pen@ance. We decide the supply and
demand points. We show calculations of initial gtéime, initial attack distance and
initial attack map. After that we calculate totavered area in Turkey with the help of
Google Maps Area Calculator Tool and then we pitbigarea in Gokceada. We report

the performance and efficiency results for the entrsystem of Turkey.
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According to the report of Forest Fires in Eurof®2 (2010); in the fire season of
2009, Turkey was successful one in terms of nurabéres and burned area compared
to the last ten years. The number of fires, buared and burned area per fire decreased
compared with 2008. In Turkey, 1,793 forest fireswred in 2009 which burned 4,679
ha forest area. In terms of large fires, one ewat larger than 500 ha (1,090 ha) and
there were four events between 100 and 500 ha (299, 237, and 335 ha).
Approximately 82% of the ignitions were controllbdfore it was spread (less than 1

ha).

The burned area, the number of fires and averagesiize for the period of 1998-2009

are shown in Figures 4.4, 4.5 and 4.6.
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Figure 4.4: Burned Areas in Turkey (1998-2009)

Source:Forest Fires in Europe 2009 Report, 2010
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Figure 4.5: Number of Fires in Turkey (1998-2009)

Source:Forest Fires in Europe 2009 Report, 2010
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Figure 4.6: Average Fire Sizes in Turkey (1998-2009)

Source:Forest Fires in Europe 2009 Report, 2010
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We select the Aegean Region as a targeted aretharedare 11 supply points (Selguk,
Gumauldar, Kemalpga, Akhisar, Milas, Kuyucak, Denizli, Marmaris, Fi Bodrum,
and Bursa) and 146 demand points in this regioru ¥an see the locations of the

supply points in Figure 4.7.

All nodes are possible candidate supply and denpamas in our study except Bursa
(Bursa is out of Aegean Region, but can cover éigoin Aegean Region). Supply
points are possible candidate vehicle location s@del demand nodes are also demand
points with respect to forest fire historical datavering means, one supply point can
reach one demand point in initial attack time ostalice (30 minutes and 95.6

kilometers respectively).
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Figure 4.7: Locations of Selected Aerial Vehicles in Turkey
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For example, Bursa is out of Aegean Region borbatscovering our 6 demand point.
Additionally, Istanbul, Canakkale, Balikesir, Finike and Antalypm@y points are

avoided because; they can’t cover any demand pimirAggean Region. Besides, some
of the demand points are avoided for the reasanwbkacould not find where they are
located in Google Earth. Then, we calculate themmahd points and their covering
ratios by using some basic formulas. While impletimgnthese formulas, we analyze all
aerial vehicles’ technical specifications. You caee the detailed technical

specifications of the vehicles in Appendix 6.

Both in literature and in practice, the initial stk time is 30 minutes, our aerial
vehicle’s preparation time takes 7 minutes to ble &b take off and their maximum
flight speed is 250km/h. We get this informatioonfr GDF pilots andlhami Alkan

who is former manager of Protection DepartmentDFGby personal interviews.
So, that means that we just hav@é;~ 7 = 23 minutes to fly to the fire area.
Then, we know that the maximum speed of the aeglaicles is 250 km/hour.

250 km
So, our vehicles can fly; in one minute.

If we have 23 minutes for initial attack and ouhites can fly 4.16 km in one minute.

We can cover maximur3 min = 4.16 km = 95.68 km  far away from demand points.
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In the light of this information, we prepare antiedi attack map for Turkey'’s all coastal
band area. In this map, we calculate these squatteshis formula: we have maximum

95.68 km initial attack distance for 30 minutes.

With respect to these calculations, we show tha ezachable by aerial vehicles in 30
minutes by circles, in Figure 4.8. In this figuggeen squares are corresponding to
helicopters, purple ones are Canadair CL-215 anmaisb planes and green-red

fragmental ones are Dromader water bombers.
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Figure 4.8
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We calculate the total covered area with “GooglepMarea Calculator Tool” as
approximately 127,726 kh(31,562 hectares) for Asian continent. All Aeg&eyion’s

total area is approximately 80,000 %ri¥ou can see the details of the map in Figure 4.9.

Figure 4.9: Total Covered Area

Source:Google Maps Area Calculator Tool

To be ensuring that “Google Maps Area CalculatoolTas working correctly, we
calculate the area of Gokceada. Gokceada’s tatal iarapproximately 280 Knand the

tool calculates is as 283.97 knYou can see the details of the map in Figure.4.10
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Figure 4.10: G6kceada Area Calculation

Source:Google Maps Area Calculator Tool

As we mentioned before, we found 11 supply points B46 demand points for Aegean
Region with the help GDF. Then, we calculated thgal attack distance by the given
parameters. Next, we measured the efficiency ddttbese 11 supply points for Aegean
Region’s demand points. Besides, we have to adglgymwint outside of Aegean

Region Bursa because it can cover the demand pointeke Aegean Region. We
calculated the distance between supply points amdadd points with Google Earth.

Our key findings for the current system of Turkeg as follows:

. These 11 supply

points can cover 125 of 146 demand points. Thisnei&%.62% of the demand
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points are within the initial attack range of aade one supply point with
maximum covering asuumptions.

These 11 supply
points can serve to 2.160 hectares of 2.257 hectammed areas in the demand
points with the efficiency of 96% 97,399 ha.

These 11 supply
points can cover 451 fires of 502 fires with th&cefncy of 90% and cannot
extinguish 51.5 fires with the inefficiency of 10%.

Supply points
allocated vehicles and number of covered demandtpacare as follows:
Kuyucak; 58 demand points with 1 helicopter, Mildg; demand points with 1
helicopter, Denizli; 46 demand points with 1 hefiter, Kemalpga; 42 demand
points with 1 helikopter, Akhisar; 39 demand pointsth 1 helicopter,
Marmaris; 39 demand points with 1 helicopter, Sel@9 demand point with 1
Cessna discovery plane and 4 Dromader water borBmeltum; 29 demand
points with 2 Canadair CL-215 amphibious planesn@Gldir; 27 demand points
with 1 helicopter, Fethiye; 22 demand points witthdlicopter and Bursa; 6
demand points with 1 helicopter.

Tire, SoOke, Cine,
Kocarl, Karpuzlu, Germencik, Mila, Yara, Ula and Selimiye are demand
points covered by 6 different supply points. On dtiger hand, Kozak, Demirci,

Selendi, Civril, Baklan, Cardak, Sivasli, genisaz, Hisarcik, Orencik, Emet,
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Domanig, Tuncbilek, Tapanli, Balikdy, Kicir, Aksaz, Seki andsén are the
covered only by a single supply point.

. 21 demand points are
far away from initial attack distance and time fraih supply points. These
demand points are mostly belong to KitahygakJand Afyon regions but when
we look at Kitahya’s forest population is biggeartizmir, Denizli, Manisa and
Aydin. When we consider the climate and human i differences
betweenizmir and Kitahya, Kutahya seems to be out of thleyrzone for all
authorities but demand points of these three carescreating our inefficiency

rate of 14.38%.

Table 4.1: Turkey's Current Performance Analyses

Covered Ratio
Total (A) | Covered (B) (A/B)
Demand
Points 146 125 85
(number)
Burned
Area (ha) 2.257 2.160 96
Number 502 451 90
of Fires

As you see in the Table 4.1, Turkey has some aogeproblems with the current
allocation of the vehicles depending on historidata. In the next section, we try to
suggest a reallocation of vehicles using a mathealanodel optimal solution options
for Turkey.
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4.12. OPTIMAL SYSTEM RECOMMENDATIONS FOR TURKEY

As it is shown in the previous section, althoughtkBy has 11 aerial vehicles in the
region, not all demand points are covered withimB0utes. In this section, we discuss
our optimal system recommendations and reallocaitafnvehicles. First, we find the
optimal vehicle number with respect to the distanbetween demand and supply
points. Then, we show the covering performancéisfnew system. Finally, we find a

new reallocation with optimal number of vehiclegngdistance.

Locations of demand and supply points in excel macodel are shown in Figure 4.11.
We find the coordinates of supply points. For eatdmand point, we assign a
coordinate considering the center of the demantdmedgVNe compute the distances
between each demand and supply points pair. Ferpilnipose, we develop the Excel

Macro given in the Appendix 7.
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Figure 4.11:Distributions of Demand and Supply Points in Turkey

Our first topic is the Turkey’'s optimal number oéhicles. Thus, we try to find out
Turkey’s optimal supply points numbers by usingatises between supply and demand

nodes. We use the Location Covering Mathematicaddéi¢M1) given below:

M1 (Location Covering Model)
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V= set of nodes in Turkey

Parameters:

d,ij = distance between node i and j, iV v

[AD = Initial Attack Distance (95.6 kilometers)
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Decision variables:

v = [1 if a chopper is located at |
oo other wise

Objective Function:
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minZ = E X (M1.1)

Subject to:

E ;=1 viel (M1.2)

Objective function of this model is aims to covéirdeemand points in IAD (95.6 km)
subject to at least one covering for all demanahfgsoiWe assume that there is only one

fire not frequency fires.

With this model, optimal number of vehicles is fdumith respect to our initial attack

distance (95.6 km). We solve this model using GanAtgebraic Modeling System
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(GAMS). The results of the model display, Turkey caach all demand points with 7
aerial vehicles. As you remember, we mentionedeiot® as Turkey has 11 aerial
vehicle supply points. It means that Turkey haxeess capacities. Of course with 11
supply points Turkey can perform better in prevamtactivities. However, there is a
charge of possession and usage for each aerialeeSome of these vehicles are rental
from Turk Hava Kurumu (THK) and some others hawwgte owners. In addition to
the central coats; wages of the pilots, fuel costjntenance costs of runways and

facilities are also supplement costs for Turkey.

Locations of these 7 supply points are at Domaliegnemen, Selendi, Dumlupinar,

Saricay, Yarg and Kelekgi. These locations are shown in Figui@.

Figure 4.12:Optimal Locations of the Vehicles in Turkey
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By changing the IAD parameter in M1.1, we prepasbl& 4.2. In this table, first
column shows the optimal number of vehicle for théial attack distance and
corresponding initial attack time given in secomdl @ahird columns. According to the
table, in current situation with 11 supply pointsirkey has 65 km and 22.6 minutes
initial attack distance and time respectively. Therease to 86 km and 27.7 minutes

respectively with if there are 7 supply points.

Another significant point of this table is that wecreased the initial attack time and
distance from 30 minutes and 95.6 km to 27.7 meated 86 km. These numbers are
Turkey’s best times and distances regarding 7 supgints. As you see, model was
found in 31 minutes and 100 km with respect to fpsupoint and 31 minutes is out of

scope of initial attack time.

Table 4.2:Number of Vehicles, Initial Attack Distance and Ermable for Turkey

# of Initial Attack Distance Initial Attack Time

Vehicle (km) (min)

1 394 101.7

2 219 59.6

3 183 51.0

4 129 38.0

5 114 34.4

6 100 31.0

7 86 27.7

8 81 26.5
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9 76 25.3
10 68 23.3
11 65 22.6
12 63 22.0
13 60 21.4
14 57 20.7
15 56 20.5
16 54 20.0

After that, we try to prove our location coveringpael result of 7 supply points by
Maximal Covering Model (M2) by using GAMS. We messwour optimal location

covering model’s percentage of maximal coveringe odel is demonstrated below:

M2 (Maximal Covering Mode!)

V = set of nodes in Turkey
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Parameters:

b = burned area of demand node j, (v
d,ij = distance between nodes i and j, iV, (v
tiij = setuptime + dij/{vehicle speed) iV, (v
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[AT = Initiql Attack Time (30 minutes)

CNV = Current Number of Vehicles

Decision variables:

[1 if a chopper is located at i
0 other wise

= [1 if demand node j is covered of least once
-7 o other wise
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Objective Function:

Tierby;
maxZ = 100 x"E'—:” (M2.1)
Subject to:
Z X; = ¥; viel (Mm2.2)
(ie;jstar)
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Z x;=CNV  WieV (M2.3)
iV

The objective function of this model is aims todfipercentage of covering performance
for all demand points subject to CNV parameter. ¥feled new parameters and
decision variables into this model. We assemblex distance between supply and
demand nodes distance to minutes \#thparameter and also, we add&dparameter
in order to represent the burned areas of demaxésnd-inally, we added current
number of vehicles to the model for measure peaggntof maximal covering with

respect to number of vehicles.

According to the results of model, Turkey's maxintalvering percentage is found
100% with 7 supply points which is an expected ltedfhen we solve the model

setting CNV parameter as 6 supply points, the tes@ibund out as 99.9%.
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This is important to point out that we do not caesithe land resources, ridge ways,
strategically areas (touristic areas or settlemeatocation of land resources (trucks,
excursus and initial attack teams), water pools fanest population or type of forests
while making these specifications. Therefore, wst juse initial attack distance and
historical fire data, risky zones and candidateialeh. As you can imagine, there are
lots of other factors which are affecting foresedi like; open spacing areas (taking too
much wind and it makes forest fires bigger and hardxtinguish by aerial vehicles),
types of forests (some type of trees may burn gaar@ distance to water resources
(aerial vehicles must to refill their water tanksore closer forest fires to the water
resources means more sorties for planes and slextiaguish), topographic structure
(mountains and canyons pose more danger for aatatles especially for planes) and
weather conditions (in hot and dry weather conddifires may enlarge easily and of
course oppositely, rainy weather conditions helpedb fire managers to extinguish

forest fires easily and quickly).

After finding Turkey's optimal vehicle numbers, &ions and performance, we

continue with Greece part. In the next sectiongwamine current resources of Greece.

4.2. SITUATION OF GREECE IN NON-COOPERATIVE SYSTEMS
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In this section, we discuss Greece’s fire fightawivities and organizational structure
briefly. We explain Greece’s resources, their desnpaints and locations of supply
points. First, discuss about Greece’s current megsuand compute the performance of

Greece with respect to our performance indicators.

Fire Service is a governmental organization angamesible for the forest fire fighting

in Greece since 1998. General Secretariat for @rotection (GSCP) state organization
involved in forest fires. It was established by len995 and was gradually organized
in the late 1990s. It is a part of the Ministryloterior and has a coordinating role for all
types of disasters, including forest fires. In thisa, it provides support to Fire Service
by local authorities (regions, prefectures and rmipalities) in regard to equipment

(water trucks, dozers, etc.) and auxiliary persbfiferest Fires in Europe 2009 Report,

2010).

Both Fire Service and the GSCP try to mobilize ntders who will help in firefighting
and other disasters. The effort to date has hadeswmuults, and the number of
volunteers offering serious help in firefightingastimated at around 500 people (Forest

Fires in Europe 2009 Report, 2010).

Furthermore, the Army generally supports firefigigtiactivities upon request. During
difficult periods, soldiers undertake the task ofveillance and mop-up of fires that
have been brought under control, reducing the narobérefighters needed to remain
on site for this task. It also offers heavy equipimguch as dozers upon request. The

police are also involved in forest fire relatediaties. For example, they provide traffic
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control and, when needed, coordinate the evacuafiaillages, camps, etc. They also
cooperate with the Fire Service in arson investgat The police often undertake
surveillance of suspects in order to catch thethénact of arson (Forest Fires in Europe

2009 Report, 2010).

Greece has 51 regions in their mainland includsignds which are shown in Figure
4.13. Greece has 61 aerial vehicles for airbomeefighting activities. To the best of our
knowledge, there is no scientific, governmentalirdernational report indicating the

allocation of these vehicles among the regionsreeGe.
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Figure 4.13:Regions of Greece

In order to find current rational allocation we wecan Allocation Estimation Model

(M3). Model aims to locate vehicles to sites sa tine total amount of positive and
negative errors is minimized. In the model, we cedererage fire numbers belong to
2007 for fire parameters from EFFIS. For brown oegi the highest value is taken 40

ha and for light blue regions the lowest valualseh 0 ha.

M3 (Allocation Estimation Model)

i(V set of regions

82



Parameters:

fire; = average burned area at region i

fi Lowest Value of Average Fire Size + Highest Value of Average Fire Size
ire; =
- 2

b = total number of vehicles to be located
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Yo fire;
E=—""

= averaga burned area per vehicle
b

Decision Variables:

x; = number of vehicles assigned to region |

gp; = positive error at region {
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en; = negative error at region i

Objective Function:

minz=Zepf+€nf (M31)

Subject to:
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Cx; +ep; —en; = fire; ieV (M3.2)

Zx:- = b (M3.3)

x; integer (M3.4)

The objective function of this model is aims to mize positive and negative numbers
in regions and locate vehicles subject to total Ineimof vehicles to locate. In the
optimal allocation of M3, 5 of 61 aerial vehiclesG@reece are in the 21 islands for our
scope. But still, we need detailed locations okéhé& vehicles. These 5 vehicles are
assigned to island groups in Figure 4.13. Eachgit@as number of islands and EFFIS
determined these islands with same color in thegré single color for island groups

assigned, hence we cannot differentiate fire hissaof islands. We connect with Gavril
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Xanthopoulos (2010) and ask him the possible lonatiof vehicles to regions in
Greece. He told us his best knowledge which thezedaor 5 vehicles in islands and

locations are changing every year with respectipusvyears’ fire data.

We used M3 for allocating 61 aerial vehicles tor&dions based on the fire data of the
regions. Now, we modify M3 and use the model fdocating 5 aerial vehicles to 21
islands in the best possible way. Since we havislaod based fire data, we develop a
fire score ratio for each island. We assume thatfitle risk of an island group can be
allocated to the islands based on the total are#isedslands. We calculate fire scores
ratio using by EFFIS 2007 in Figure 3r&ap average fire data and total areas of islands.
As you see in the Figure 3.1, 3.2 and 3.3 islankisiwhave been grouped are indicated
by same colors and data. It means that islandm dhe Aegean Sea are grouped in each
other and indicated with a region number. In FigdrE3; Limnos and Lesvos islands
have number 32. Chios and Skyros are 31. Androsos]iKea, Kythnos, Milos,
Mykonos, Paros, Naxos, Los and Amargos are nunfhdk8ria and Samos are number
33. Kalymnos, Kos, Rhodes and Karpathos are nudbeYVe calculate total areas of

islands in order to specify fire data of each idland to find real locations of vehicles.

Let;

k=1,..,5 beisland groups

5, = 5et of islands in group k

i=1,..,21 beislands
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a; = area of island i

fio = firerisk of group k

b, = island group fire score

d; = total area fire ratio of island |

bk = (FaG" (" sd)E @i ) F ik (k

e

We solve the same model for 21 potential supplyntso{total areas under 100 km
islands are elated) with new fire ratio of eachnsl considering the total areas and find
real locations of vehicles. In the optimal solutiéhof 5 vehicles are located in the
Chios Island, other 3 vehicles are located in tkkaBamos and Rhodes islands shown in

Figure 4.14.

Y, Yunanistan
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Figure 4.14:Locations of Greece Current Vehicles
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After the allocation of the aerial vehicles to islg, we analyze current system of

Greece and compute the performance.

4.2.1. ANALYSIS OF CURRENT SITUATION IN GREECE

In this section, we discuss Greece’s current vebjdocations of these vehicles, maps
of this locations and current performance measunénabout Greece’s forest fire

prevention activities.

During 2009, 1,063 forest fires were recorded;rtfggorities with a burned area lower
than 1 ha. This number is still provisional andikely to raise when compilation of
figures is complete; however the number of forgssfis likely to remain relatively low
in comparison to the results of previous years. Ot area was also low, 35,342 ha,
of which 74% occurred in wooden areas (Forest Rirdsurope 2009 Report). Figures

4.15, 4.16 and 4.17 show the forest fire data betvwears of 1980-2008 in Greece.
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Figure 4.15:Burned Areas in Greece (1980-2008)

Source: Forest Fires in Europe 2009 Report, 2010
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Figure 4.16:Number of Fires in Greece (1980-2008)

Source: Forest Fires in Europe 2009 Report, 2010
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Figure 4.17:Average Fire Sizes in Greece (1980-2008)

Source: Forest Fires in Europe 2009 Report, 2010

As we have mentioned before in Turkey's Current,pse have an initial attack time
and distance corresponding to this time. This ti;m80 minutes but we have a setup
time (7minutes) for aerial vehicles. So, we havenZButes to be able to fly. That
means, 95.6 km is the initial attack distance foaerial vehicle. With these parameters,

we measure the current performance of 5 supplytpainnitial attack time:

* 5 supply points can cover 13 of 21 demand points @an’t cover 8 demand
points with the efficiency of 62%,
* 5 supply points can extinguish 5,050 ha of 9,850fdrast fires and cannot

extinguish 4,800 forest fires with the efficiendysd %,
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» 5 supply points can serve 325 of 525 numbers e§fand can’t serve 200 fires

with the efficiency of 62%.

Table 4.3:Greece’s Current Performance Analyses

Covered Ratio
Total (A) Covered (B) (A/B)
Demand
Points 21 13 62
(number)
Burned
FreaE () 9.850 5.050 51
Number 525 325 62
of Fires

As you see in the Table 4.3, Greece has serioddgms in prevention. They cannot
serve nearly to half of their forest fires. In thiay, an optimal system recommendation
is fatal for Greece. Now, we continue our resedrglefining Greece’s optimal system

recommendation options.

4.2.2 OPTIMAL SYSTEM RECOMMENDATIONS FOR GREECE

In this section, we discuss optimal reallocatiorcafrent vehicles and optimal number
of vehicles to cover supply points in 30 minutese Wse maximal covering model for
optimally locating 5 vehicles in 21 potential lacais. Considering the burned area

criterion, we aim to maximize this since its sceréower than the criteria scores.
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Greece has 5 aerial vehicles in 4 supply pointar@s) but as you see in the Greece’s
current section this location doesn’t work produetienough. Locations of these
vehicles can cover with 51% of burned areas. Whersalve the Maximal Covering
Model (M2) with 5 vehicles for Greece we see tresutt is 98%. Detail of model is

given below:

V = set of nodes in Greece
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Parameters:

byj = burned area of demand node j, J(V
d,if = distance between node i and |, v, jv
tij = setuptime + dij/{vehicle speed) v v

JAT = Initial Attack Time (30 minutes)
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CNV = Current Number of Vehicles

Decision variables:
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v = [1 if a chopper is located at i

0 other wise

o= [1 if demand node j is covered at least once
-7 lo other wise

Objective Function:

Biv;
maxZ = 100 x 5—— (M2.1)
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Subject to:

z X; =V viel (M2.2)

Z x; = CNV VieV (M2.3)
iV
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Next, we find Greece’s optimal vehicle number witication Covering Model (M1) so
that all demand points will be covered. Model immsaas Turkey's Location Covering

Model and it is followed like that:

V = set of nodes in Greece

d,ij = distance between nodes i and J, v, v
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[AD = Initial Attack Distance (95.6 kilometers)

Decision variables:

v = [1 if a chopper is located at i

0 other wise
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Objective Function:

minZ = P (M1.1)
Subject to:
E ;=1 viel (M1.2)
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Greece’s optimal vehicle number is 7. Optimal lomat of vehicles are: Limnos,
Skyros, Chios, Paros, Kalymnos, Rhodes and Karpaslands as shown in Figure
4.18. Opposite of the Turkey, Greece has lack phcidly. Because according to our
assumptions, Greece has 5 aerial vehicles in lueds. So, it is obvious that, this result
is again supported our cooperation idea. Turkeyidiasapacity and Greece has lack of
capacity. Therefore, they can combine their resssiend both may be advantageous in

from this partnership.

%Skyros

Atina)gyAthensie)

5 &Pf{arpathos

Figure 4.18:Optimal Locations of the Vehicles in Greece

In the Table 4.4, we present the trade-off betwa@nber of vehicles and initial attack

time in Greece. Greece can cover all demand p@inB6 minutes with 5 vehicles. In
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the optimal result, vehicle number increases tond aeover time decreases to 30

minutes. Also, initial attack distance decreasemfi21 km to 96 km.

Table 4.4: Number of Vehicles, Initial Attack Distance andrB Table for Greece

# of Initial Attack Distance | Initial Attack Time
Vehicle (km) (min)
1 274 72.9
2 178 49.8
3 140 40.7
4 129 38.0
5 121 36.1
6 109 33.2
7 96 30.0
8 92 29.1
9 91 28.9
10 80 26.2
11 66 22.9
12 65 22.6
13 57 20.7
14 44 17.6
15 43 17.3
16 35 15.4

After non-cooperative systems’ results, we obséne¢ Turkey has more vehicles than
the optimal and Greece oppositely has less tharoptienal. In the next section, we

examine the cooperative system options.

102



CHAPTER V

COOPERATIVE SYSTEMS

In this chapter, we discuss several cooperativéesysalternatives for Turkey and

Greece. These alternatives are:

i.  Acentralized system
ii. Leader-follower systems

iii.  Two players game theory approach

5.1. CENTRALIZED SYSTEM

In this section, we discuss centralized cooperasiygems. We find optimal vehicle
numbers and locations of these vehicles. In thisesy, we didn’t consider any country

borders or optimal vehicle numbers while the caastare acting non-cooperative.
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In order to calculate distances between Turkey'd @meece’s demand points, we
combine the distances in Microsoft Excel Macro atdain a distance matrix. The
distance matrix is available in Appendix 8. We tlse Location Covering Model (M4)

with the combined data for finding the optimal @hicles number and their locations.

The model is given below:

VTR = set of nodes in Turkey

104



V5% = set of nodes in Greece

v GR

Parameters:

tiij = setuptime + dij/{vehicle speed) iV, (v
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[AT = Initiql Attack Time (30 minutes)

Decision variables:

v = [1 if a chopper is located at i

0 other wise
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Objective Function:

ming = X; (M4.1)
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Subject to:

x; =21 viel (M4.2)

According to the results of model, optimal numbgvehicles in cooperative system is
found 13. As you remember current situation Turayg Greece has 11 and 5 vehicles
respectively. In total 11+5=16 vehicles they hawe riow. When we return optimal
vehicle numbers of both countries, results are Botln total, 7+7=14 vehicles are
needed for an optimal system if countries try tadia their fire fighting activities
alone. With respect to our optimal number of vehial centralized cooperative system;
we decreased vehicle numbers from 16 to 13 in nturaad 14 to 13 for optimal
numbers when countries are alone. These 13 supatyspmust be located in Limnos,
Skyros, Chios, Paros, Kalymnos, Karpathos, Kozakzdg, Karacasu, Yaka

Koycegiz, Tawanl and Sinanga and are shown in Figure 5.1.
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Figure 5.1: Locations of Cooperative System Vehicles

If countries use their currently available vehiclesa centralized system, (16) initial
attack distance and time are found 80 km and 26 mespectively. If they use their
optimal number of vehicles (14) which are foundusy initial attack distance and time
are found 84 km and 27 minutes respectively. Coetbilocation covering model is
found number of optimal vehicles as 13, initiahakt distance and time are 88 km and
28 minutes respectively. With these results coestmeached 100% of covering.
Detailed trade-offs between number of vehicles wmitthl attack times are shown in

Table 5.1.
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Table 5.1:Number of Vehicles, Initial Attack Distance and Erm Combined Systems

# of Initial Attack Distance | Initial Attack Time
Vehicle (km) (min)
1 499 127.0
2 330 86.3
3 271 72.1
4 217 59.2
5 168 47.4
6 141 40.9
7 138 40.2
8 129 38.0
9 121 36.1
10 111 33.7
11 104 32.0
12 97 30.3
13 88 28.2
14 84 27.2
15 82 26.7
16 80 26.2

According to the model, 7 of 13 vehicles are loddte Turkey. As you remember, we
show that Turkey's and Greece’s optimal vehicle harm are both 7. Centralized
model results indicates that Turkey reached 1009&rege with 7 vehicles and Greece
is reached this with 6 vehicles lower than theitirapl vehicle number. A comparison

of non-cooperative and centralized systems is gindrable 5.2.
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Table 5.2: Analyses of Performances Turkey, Greece and Cea@daSystem

Initial
# of Attack Covering
SITUATION Vehicles Time (%)
(min)
Current 11 22 100
TURKEY Optimal 7 28 100
Current 5 36 98
=SS Optimal 7 30 100
Current 16 26 100
CENTRALIZED Optimal 13 28 100

In next section, we analyze leader follower systéondoth Turkey and Greece.

5.2. LEADER FOLLOWER SYSTEMS

In this section, we discuss cooperation issue vapect to countries leaderships. We
separate these sections into two topics. Firstisnturkey as a leader country and
Greece as a follower, other one is that Greeceléader and Turkey is a follower. In
order to do this, first we fixed the leader cowsdtioptimal vehicle number. Then, we
determine the follower countries’ vehicles and tawas of all these vehicles with

respect to our cooperative system vehicle numb&Bof
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5.2.1 TURKEY AS A LEADER

Turkey needs 7 vehicles for optimal covering. Wivem fix the number of optimal
vehicles as 7 for Turkey, the model gave us 6 Vehifor Greece with respect to
combined system optimal vehicles as 13. Later, g€ add a constraint to centralized

system model which fix vehicles of leader countries

Turkey needs 7 vehicles for optimal covering. When fix the optimal number of
vehicles as 7 for Turkey, the model gave us 6 Vehifor Greece with respect to
combined system optimal vehicle number of 13. Pbsdocations are found like this:
Cay, Tasanli, Bme, Kdycegiz, Yarg, Bozd& and Kozak for Turkey, Limnos, Skyros,

Chios, Paros, Kalymnos and Karpathos for Greecshayen in Figure 5.2.

f.mGoogle

Figure 5.2: Locations of Turkey Leader System
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Also, model gave another optimal allocation reguitTurkey as a leader system. When
we fix the Turkey’s optimal vehicle number as 8,debfind a feasible solution with 13
vehicles. With respect to model, if Turkey usese8igles, Greece needs 5 vehicles for
maximal covering. Other options (i.e. like 9 or leg optimal vehicle numbers) for

Turkey are found infeasible.

In order to find the best option, we changed oudehdor an objective function. We
add time constraint to objective function for finesults’ Total Flight Minutes (M5).

Detail of objective function is below:

In this objective function, we multiplie&; and>:; in order to find flight minutes of
vehicles to all demand points. Besides, we muégp¥: with M a very large number in
order to figure out most important supply pointsthAfespect to results of function, if
Turkey uses 7 vehicles and Greece uses 6 vehitlesnaximum flight time of this
allocation is found as 3.016 minutes. The otheroopdf Turkey 8, Greece 5 vehicles is
found as 3.034 minutes. As you see, 7-6 resuletebthan 8-5 result for flight time.
Meanwhile, we can say that if Turkey will be a legdthe optimal solution is 7-6

vehicles for Turkey and Greece.
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5.2.2. GREECE AS A LEADER

Greece needs 7 vehicles for optimal covering santke Wwrkey. When we fix the
optimal number of vehicles as 7 for Greece, the ehgdve us 6 vehicles for Turkey
with respect to combined system optimal vehicle beinof 13. We try other options
like Greece uses 8 and higher than 8 numbers oicleshbut results are found
infeasible. The locations of these vehicles arends) Lesbos, Skyros, Samos, Paros,
Kalymnos and Karpathos for Greece. §adi, Dumlupinar, Saraykoy, Yasakoycesiz

and Kavakalan for Turkey are shown in Figure 5.3.
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Figure 5.3: Locations of Greece Leader System
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Also, we measured maximum flight time of this adlion like Turkey. If Greece uses 7
vehicles and Turkey uses 6 vehicles; maximum fligie of this solution is 3.180

minutes.

We found 3 options for leader and follower systemdwo of them, Turkey has leader
situation and in the other one, Greece takes thdelship. For all scenarios, leader
countries are reached their optimal covering vehiocumbers of 7 and follower
countries cover their all demand points under opltimumber of vehicles of 7. In the
lights of this information, the leader- followerstgm’s best solution is seen that Turkey
should be leader with 7 vehicles and Greece shlldw him with 6 vehicles.
Because, as we mentioned, our maximum flight tinégctive function is found that

these results are in Table 5.3.

Table 5.3: Total Flight Minutes of Leader Follower Systems

Turkey (vehicles) Greece (vehicles) Total Flight Time (min)
7 6 3016
8 5 3034
6 7 3180

As you see in the table, Turkey has the minimughfltime (3,016 min) with 7 vehicles
and Greece with 6 vehicles. The second minimunhfligme (3,034 min) is again
belonged to Turkey with 8 vehicles and Greece Wwitlehicles. The worse scenario is

belonged to Greece (3,180 min) with 6 vehicles\aitd 7 vehicles Turkey.
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5.3. TWO PLAYERS GAME THEORY SYSTEM

Game theory is formally a branch of mathematics amd developed to deal with

conflict of interest situations in social scien€ame theory is not strictly speaking
about games although the interactive process tratcterizes most games is certainly
part of the subject matter of game theory. Whenuse the word of game, we are
referring to any social situation involving two amore players are unconnected or
interdependent. The entire structure of game thisaitye key assumption that players in
a game are utility maximizers. Thus, utility maxaeis means that a player in a
interactive situation will act to bring about theosh preferred of possible outcomes,
given the constraint that other players are alsm@dn the same way. Game theory is
especially used by military planners to solve difft tactical or logistical problems.

Game theory is not used for just military purposBssides, sociologists, political

scientists and international relations speciakst® the relevance of game theory for
studying the processes underlying coalition fororgtian important area of concern in

each of these disciplines (Zagare, 1984).

In order to find options of our players, we develmew model. The inputs of this
model are the vehicle numbers to be located in 8pudnd Greece. The outputs of the
model are locations of these vehicles and the tieguinitial attack times for both

countries. Note that in this model a vehicle loddateone country cover a demand point
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in the other country. The objective of the modelasninimize the worst initial attack

time of a demand point. The model (M6) is giverohel

M6 (Game Theory Location Model)

Sets:

VTE = set of nodes in Turkey

VER = set of nodes in Greece

v GR
Parameters:

d,ij = distance between nodes i and J, v, i
tij = setuptime + dij/{vehicle speed) v v

fomme = Maximum time vehicles can fly
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tr = number of vehicles to be located in Turkey

gr = number of vehicles to be located in Greece

Decision Variables:

v = [1 if a chopper is located at i
) 0 other wise

o= [1 if demand node j is served from i
“H o other wise
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Objective Function:

min Z = maxall (Ma.1)

Subject to:
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z _‘!-1;'_:' :E l I";"I_Ii' = .[-':r |: ;Lflfl,z:l

r= Y x (M6.3)

gr= Z x; (M&.4)

Viif = xyl wv.jev (M6.5)

tyif = vyif = maxtr i(V,j{ VITR (M6.6)
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tyij = viij = maxgr i(V.j( VIGR (M&.7)

maxtr < maxall (M&E.8)

maxgr € maxall (M&.9)

Results of model shows minimum initial attack tinvéh given vehicle numbers for
both countries. We run this model for all pairs Furkey< 16 and 1< Greece< 16.

We report the results in Table 3.4.

121



122



70T

6]
17|

Table 5.4:Initial Attack Times of Countries in Game Theoratiépproach

1 [ 2 [ 3] 4] 5] 6] 7] 8] o[ 10] 1] 12]13] 14] 15[ It




Yellow numbers shows vehicle numbers of countfied and blue columns show the

initial attack time of Turkey and Greece respedyive

We made three different analyses based on thisrgetable. First one indicates the
gain of minutes if Greece increases the numberebicles by one while Turkey has
fixed number of vehicles. Second one demonstrdtessame for Turkey. Final one
points out the gain of minutes if both country e&ses vehicles in same time. Positive
numbers shows the gain of minutes and negative arefss of minutes. Results are

shown in Table 5.5, 5.6 and 5.7 respectively.
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Table 5.5:Gain of Minutes when Turkey Fixed Their Vehicles
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Table 5.6: Gain of Minutes when Greece Fixed Their Vehicles
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Table 5.7:Gain of Minutes when Greece and Turkey Increases Mehicles at the Same Time
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In table 5.5, 5.6 and 5.7 first columns are em@yaoise of there is no computable data
before these columns. In Table 5.5, if we look atkéy and Greece has 7 and 5
vehicles respectively cell; table shows -3 numlierg urkey. That means when Turkey
fix vehicle number on 7 and Greece increase velmgtabers one by one, Turkey loses
3 minutes from this situation. Similarly, in Tal#e if we look at Turkey and Greece
has 8 and 12 vehicles respectively cell, table she@wnumbers for Greece. That means
when Greece fix vehicle number on 12 and Turkeyeiase vehicle numbers one by

one, Greece loses 2 minutes from this situation.

After these calculations, a comparison table witeetralized minutes (performances
of countries have their own system) and centraligeeliformance of cooperative

system) is prepared. In this table, decentralizexh{cooperative system) minutes and
centralized (cooperative system) minutes are ptedeand differences between them

are shown. Table 5.8 is given below:
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Table 5.8:Comparison of Minute Gains between Centralized@ecdentralized Systems
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In this table, numbers in the white colored cell®w the initial attack time of

decentralized systems in minutes. Orange coloresbeus are the number of vehicles.
Furthermore, the important part of this table i@, ngellow and green colored numbers.
Red colored numbers displays that, country woule@fgsr decentralized (non-

cooperative) system instead of centralized (codiveflaone. That means red colored
cells are not preferred. On the other hand, yeltmlored numbers points out that
country would prefer centralized system insteadl@fentralized system. That means
yellow cells are profitable for one country. Thetlaolor is green. Numbers in green
cells show that both countries would prefer ceizeal system instead of decentralized
system. In green cells both Turkey and Greece dser¢heir initial attack minutes

under their own performances (decentralized). 1bl@®.8, Turkey and Greece has 4
and 5 vehicles respectively cells are both greésat Decause, Turkey decreases initial
attack time from 38 in decentralized system to @%&eéntralized system and Greece
decreases from 37 to 34. Both countries are deogediseir initial attack time with

centralized system and preferring cooperation austd decentralized system.

Countries total vehicle number is 16 and with respe Table 5.8, the best option is 9
and 7 vehicles with 25 and 26 minutes for Turkeg @meece respectively. Of course,
there are lots of solutions but some of them agldri than initial attack time and others

exceed the total vehicle number.
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After all, we created two game theoretical appreactOne of them represents the
difference between countries decentralized systepgsformance and centralized
systems’ performance is shown in Table 5.9. In otdefind this difference, first we
looked countries gain minutes with respect to @ized system. For example, in this
table Turkey has 5 vehicles and Greece has 5 eshihich point is exposed by 1-1
numbers. The initial attack time denotes 33 andanBdutes respectively. First, we took
Turkey’s 4 vehicle performance is: 37 minutes. diference between 4 and 5 vehicles
for Turkey is 37 —33 =4 minutes in a centralized system. After that wekémb
Turkey’s decentralized systems’ performance. IfkByrincreases their vehicles 4 to 5,
gain of minute on initial attack time is: 38 and i@spectively. So, gain of minutes in
decentralized system for Turkey3i& — 35 =3 minutes. As you see, we signified the
number of 1 in the 5 vehicles for Turkey and 5 elds for Greece. This number is
derived from difference between centralized ancedtralized systems in gain of initial

attack minutes.

Gain of central. syst.-Gain of decentral. syst.= Total gain of minutes

With respect to these calculations and forméla:¥ =1 minute proves that our total
gain in Turkey is 5 and in Greece are 5 regardivgg\tehicles situation. Greece’s 1

minute total gain is calculated with same formike kll situations in the table.
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Table 5.9:Incremental Gains through Cooperation
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Positive numbers represent the gain of minutesther words, it explains profitable
cooperation situations. The negative numbers reptethat loss of minutes, in other
words, non-profitable cooperation situations. Thggbst difference between situations
is represented with -100. Also there are two coiorthis table. Yellow numbers show
that just one country is positive (gain minute),libe other one is presented as zero in
the cooperation situation. Green numbers tell thath countries’ gain minutes are
positive and both of them are disposed for gredis sguations. In this table, possible
locations are shown with green cells and most véuanes are 9-4 and 5-10 vehicle
location options respectively for Turkey and Gredoethese cells, gain of minutes is

found as 3 in total.

Second table is about share of cooperative vehodsts and owning expenditures. We
think that in the decentralized system, one coutatkes all financial obligations for one
vehicle and decreases its initial attack time wiitis vehicle and costs of this vehicle.
But in the centralized system countries, the fim@ncbligations are divided for one
vehicle. So, they can decrease their initial attaoles with one-half vehicles and costs
of this vehicle in decentralized system. If we Wik more precise, increasing one
vehicle in decentralized system is correspondingirtoreasing two vehicles in
centralized system with same cost of 1 vehicle.dx@mple, if we look at that Turkey
has 9 and Greece has 3 vehicles situation in Tald@; you will see the 2 and 3

respectively. With increasing vehicle numbers fr@no 9, the gain of Turkey is
27—=26 =1 minutes in decentralized system. As we said befdrevehicle in

decentralized equals to 2 vehicles in centralizetesns and Turkey gairé — 25 =3
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minutes with increasing its vehicle number frono®tin a centralized system. With the
same formula of previous table, our gained totélainattack minutes are found like
3—1=2 minutes. All numbers are found with this logic asadculation is entirely in
Table 5.10. Of course, these two vehicles can tatéoone in Turkey one in Greece but

the total minute gains are found when they are témtain one country.
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ITT

# of vehicled

Table 5.10:Incremental Gains through with one-to-two
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Same as previous table, positive numbers showthiagain of minutes in initial attack
oppositely negative numbers displays loss of msutdowever, Yellow colored
numbers are representing one country that is gaimimutes but the other one is zero.
Green colored numbers are representing both cesnirnich are decreasing their initial
attack times and gaining minutes simultaneouslycaBee of the there are no
equilibrium point, we find an multiple equilibriurpoint with respect to decreasing
initial attack times, optimal vehicle number andxmaum vehicle number for both

countries.

In the table, most valuable cells are: 9-4 vehiétesTurkey and Greece respectively
with gain of 8 minutes, 6-9 vehicles with 6 minyt@s3, 6 -10 and 9-12 vehicles with 5
minutes. As we told before, there are 16 vehicesotal for both country and 9-12

vehicles location option is eliminated for this sea. Additionally, we found optimal

location vehicle number as 13. With respect torogtilocation vehicle number, best
suitable option in the table is shown as 9 vehicieBurkey and 4 vehicles for Greece.
Also, the maximum minute gain is found in this goffor sure, all other options can be
chosen with respect to situations and agreememtgeba countries. But, in present day
conditions and studies of this thesis prove that betion is 9-4 vehicles. We indicate
that countries have some problems in handling fae$ managing vehicles. There are
lots of big fires in every year and absolutely meehicles are better in forest fire
extinguishing activities. Finally, in order to sigth the tactical configuration,

operational scenarios should be produced.
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CHAPTER VI

CONCLUSIONS

In conclusion, countries have borders but natuisdsders don’t respect these borders.
One of the most important and dangerous naturastés is forest fires which is

threatening most of the countries in whole worldsi8es, humanitarian, emergency and
disaster logistics are crucial parts of logisticnagement. This study aims to combine

all these issues and create new approaches fat fonefighting.

We found that Turkey and Greece both needs 7 \e=hifcr optimal covering in non-

cooperative systems. In cooperative system, 13cke=shiare found enough for 100%
covering. Also, in leader follower systems we fouhd needed vehicle numbers and
locations of these vehicles. Finally, in two playgame theory, we recommend a

equilibrium point for most beneficial cooperation.

In certain situations, countries would prefer torkvtogether instead of being alone.
This can supply countries with low costs, strongamizational structures and political
developments. Until now, most countries are worlatane especially for the reasons of

political obstacles. However, recently, cooperaoa collaboration between countries
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increased. In future, there will be growing inctioa of that need for all neighboring
countries. Taking early precautions will be sigrafit and valuable in disaster

management.

In this study, first, we searched and found fopegiulations of countries, fire risks and
historical fire data. Additionally, we figured otlteir current resources and locations of
these sources. Then, we measured these vehiclebeattbns’ current performance.

We made optimizations for both countries in ordeifibd their best optimal vehicle

numbers and possible locations of these vehiclest,Nve combined countries demand
points and number of vehicles and find best optiwedlicle numbers and locations of
these vehicles in cooperative system. In the c@persystem, we evaluated countries
in two parts. First one is Turkey as a leader aguahd Greece as a follower while the
other one is the opposite of this approach. Finallg defend two game theoretical

approaches which both countries can gain benefiesallts.

In the future researches of this study, we maytadihe financial parameters for cost
analysis. Besides, there is a need for a methogdtodgorest fire management. Country
numbers or the borders of the region can be ineckallore vehicle types can be
considered. Important points (with respect to, $ofpulations, under high risk areas,
tourism and settlement areas, tree types and gaugraconditions) are can be
considered and added the study. Also, double aogdor these important points can be

beneficial.
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APPENDICES

Appendix 1: Examples of Emergency Response International Ageeés

Parties to the agreement

Name and date of the
agreement

Purpose of the agreement

Spain / Portugal

Protocol between the
Kingdom of Spain and the
Republic of Portugal
regarding technical co-
operation and mutual
assistance on civil
protection, 1993.

Preparation and executior
of projects on scientific
and technical co-operatior
regarding civil protection.

France / Spain

Agreement on mutual
assistance between the
French and Spanish
firefighting and assistance
services, 1960.

Facilitate mutual aid and
prompt sending of
assistance in case of
emergencies occurring in
border areas.

Morocco / Spain

Agreement on technical
co-
operation and mutual
assistance in civil
protection, 28 December
1992.

To improve scientific and
technical research, and to
provide mutual aid in case
of catastrophes or
emergencies.

Argentina / Chile

Agreement between the
Republic of Argentina and
the Republic of Chile on
co-operation in cases of
catastrophes, 1997.

Co-operation between the
Parties shall be in the
following areas:

1. Exchange of informatio
in order to prevent
catastrophes and their
effects

2. Exchange of informatio
and experiences regarding
action in cases of
emergencies

3. Exchange of
technological information
to apply in cases of
emergencies

-
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4. Elaboration and
development of
programmes, projects and
joint plans for emergencies
5. Development of plans
for mitigation and
operative coordination to
face common risks

6. Collaboration in cases of
emergencies through:

a) Provision of personnel
and means of assistance
b) Use of means of
technical assistance and
logistics

c) Supply of medical care
and food at the request to
mitigate the effects of
emergencies.

Argentina / Chile

Agreement on the
protection of border forest
against fires, 1967.

ssystem of co-operation for

Establish an effective

the protection of the
common forests of the
border area covered by th
Agreement, including a
mechanism to prevent,
verify and extinguish fires,|

D

Finland / Russian
Federation

Agreement by and betwee
the Government of the
Finnish Republic and the

Government of the Russiarand methods that increase

Federation about Co-
operation to avert disaster
and to prevent their

consequences, 1994.

Mo foster co-operation in

gpossibilities of averting

the following areas:
1. development of actions

the contracting parties'

disasters, to notifying then
and to prevent their
consequences;

2. notification of disasters
that have adverse effects
across state borders;

3. mutual assistance to

-

147



of disasters.

prevent the consequences

D

Mexico / United States of
America

Wildfire protection
agreement

between the Department ¢
the Interior and the
Department of

Agriculture of the United
States of America and the
Secretariat of
Environment, Natural
Resources, and Fisheries
the United Mexican States
for the common border,
1999.

The purpose of this
Agreement is to:

bfl. enable wildfire
protection resources
originating in the

territory of one country to
cross the US/Mexico
border in order to suppres
wildfires on the other side
adf the border within the

in appropriate
circumstances;

2. give authority for Partie
to cooperate on other fire
management activities

assistance.

5 zone of mutual assistance

outside the zone of mutual

[72)

Uy

New Zealand / United
States of America

Wildfire Arrangement
between the Department ¢
the Interior and the
Department of Agriculture
of the United States of
America and the National
Rural Fire Authority of
New Zealand, 2001.

To provide a framework
pfwithin which one
Participant may request
and receive wildfire
suppression resources fro
the other Participant and t
encourage co-operation o
other fire management
activities.

m

= O

China / Russia

Agreement on Joint
Control of Forest Fire
between the Government
of the People's Republic g
China and the
Government of Russian
Federation, 1995.

To improve forest fire
control in border areas, to

ffire control, and to help
each other to prevent fore
fires and to reduce losses
there from.

share experience in forest

United States of America
Australia-New Zealand

International Agreement
between the US
Department of the Interior

To facilitate mutual
assistance in wildland
firefighting between

Bureau of Land

Australia, New Zealand
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Management, US
Department of Agriculture
Forest Service for the
National Multi-agency
coordination group for ang
on behalf of the
Government of the United
States of America, and thg
Secretariat of the
Department of Natural
Resources and
Environment for itself and
as agent of the Crown in
the right of each
Australian State and
Territory and the Crown in
the right of New Zealand,
2000.

and the United States of
America.

A1

Canada / United States o
America

[ Northwest Wildland Fire
Protection Agreement,
1998.

To promote effective
prevention, presuppressio
and control of forest fires
in the Northwest wildland
region of the United States
and adjacent areas of
Canada, by providing
mutual aid in prevention,
presuppression and contrg
of wildland fires, and by
establishing procedures in
operating plans that will
facilitate such aid.

\"2

Canada / United States o
America

[ The North-eastern
Interstate ForestFire
Protection Compact Publi
Law #129 — 81 Congress.

Promotion of effective
prevention and control of
cforest fires in the north-
eastern region of the
United States and adjacer
areas in Canada by the
maintenance of the
adequate forest fire
fighting services, and by

~—+
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providing mutual aid in
fighting forest fires among
the states or provinces of
the region.

Mongolia / Russia

Draft Agreement on Co-
operation for Forest and
Steppe Fire Protection
between Russian
Federation and Mongolia.

Improve fire protection in
the forest and steppe

and Mongolia border (20
km on either side) by
sharing firefighting means
preventing fires, and
reducing fire losses.

regions along the Russian

Bulgaria / Greece

Protocol for cooperation
between the National
Service of Fire Protection
of the Republic of Bulgarig
and the National Service (¢
Fire Protection of the
Republic of Greece, 1993

Both parties will render
mutual assistance for the
liquidation of the

1 originated fires and
pfaccidents and for the
minimization of their
dangerous consequences

France / Italy

Agreement regarding the
intervention by water

This agreement delimitate

bombers in case of mutual needed, the procedure to

assistance for forestfires.

period of time for which it
is applicable.

when mutual assistance ig

ask for assistance and the

[72)

Italy / Switzerland

Agreement between the
Italian Republic and the
Swiss Confederation on
the cooperation in the fielg
of fire risk prevention and
on mutual assistance in
case of natural catastroph
or human activities, 1995.

This agreement defines th

conditions in which one

party will lend, in the

1 limits of their possibilities,
assistance in case of the
occurrence of a natural

esatastrophe or due to
human
activities which will
threaten life, goods or the
environment.

e

Greece / Malta

Agreement between the
Government of Hellenic
Republic and the
Government of Malta in

This Agreement favours
the cooperation between
these states regarding
sharing of scientific and
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the field of Civil
Protection, 2001.

technical cooperation in
the management of
emergencies, regarding
cooperation in the
enactment of policies in the
field of prevention and
protection of natural
disasters, and regarding
collaboration in the fight of
emergencies which exteng
beyond the state borders or
that cannot be eliminated
by one country’s own
means.

=

Greece / South Cyprus
Rum Side

Agreement between the
Ministry of Public Order of
the Hellenic Republic and
the Ministry of Justice and
Public Order of the
Republic of Cyprus on co-
operation of the national
Fire Departments within
their competency.

No translation from Greek
was available at the time of
the update of this report in
August 2003.

Finland / Estonia

Operational Agreement
between the Rescue Boar
of the Republic of Estonia
and the Ministry of the
Interior of the Republic of
Finland, 1995.

dframework for the

Agreement providing a

exchange of information,
request for assistance and
giving mutual assistance.

Spain / Portugal

Additional Protocol on
Mutual Assistance in case
of Forest Fires in Border
Zones, adopted within the
terms of the Protocol
between the Queen of
Spain and the Republic of
Portugal on Technical
Cooperation and Mutual
Assistance in Civil
Protection Matters, made

This Protocol facilitates th
intervention of both parties
in case of forest fires
occurring within a strip of
5 kilometres from the
common border. It aims to
reduce the period of time
between the occurrence of
the fire and the response
from the fire-fighting
bodies.

11°]
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in Evora on March'®
1992, Figueira da Foz,
2003.

Source:Legal Frameworks for Forest Fire Management: Ir@onal Agreements and

National Legislation
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Appendix 2: Distribution of Turkey’s Forest Fire Causes to BadrAreas in 1999-2009

CAUSES
NEGLIGENCE/CARELESSNESS INTENTION ACCIDENT ©
c £ 4
YEARS ) ° 9 5 ] z TOTAL
2lel2|lc | € le|ls|s]| | 5 |8|lels]|2]t
8 £ = 2 3 5 2 2 s g EE | £ 2 4 5
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5 a El g g‘ [ (e} = < g 5 = o S }
=
1999 550 | 7 36 247 | 185| 300 965 359 1496 71 42 P 17 94 1p6 5804
2000 2505| 23| 124 2006 4520 16q 4346 | 4282 13 5205 b 3 252 167 26353
2001 590 | 315| o7 603 | 444| 254 147 of 46 92} 395 1 43 1fe1 935 7394
2002 513 | 3 6 3866 | 144 15| 618 1 475 33 210f 4 il 447 261 8514
2003 727 | 18| 5 404 | 735| 152 121 0 53( 134 o7 191 7p5 P4 6644
2004 5187| 194| 107| 3345 563$ 1606 137h.7 1470 5406  3p8 7 3. 01 | 318| 8023 2324 4876
2005 1862| 24| 140 57.6| 5551 106}4 8563 oo 3698 319 850  [01813 287.8| 475 2821
2006 1958| 60.7| 104| 907| 107544 70p 14940 oo 20p9 53 28031 [0252 | 11304 543d 7762
2007 697.4| 1827| 357 1754 9333 79k 385p9 0 16731 3P0 .a9e880 | 630| 17221 2434 11664
2008 925 | 421| 155| 194 | 1615 162 789 0 65! 14 14899 3 0 1b70  609.0 29749
2009 2329| 464| 212| 552| 14040 56 12645 16 13392 o2 1422.1 [2705| 699.8| 1054 4679
A | Aea | 7255| 1155 392 | 7839 1110h 1150 231p1 2{0 9168  8[2 2797 [54  f3EA26) 5275| 110456
Y
g % 657 [ 1.045§ 036 710[ 1014 105 2140 O0p4 8P9  0f9 241705 p. 125 1170[ 478 100

Source:www.ogm.gov.tr/statistics
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Appendix 3: Distribution of Turkey’s Forest Fire Causes to Nwmbf Fires in 1999-

2009

CAUSES

NEGLIGENCE/CARELESSNESS INTENTION ACCIDENT ©

Z z
YEARS ® o © & 2 z TOTAL

o > i = o _ . o 7] o . g
18| 2 g g a e} = < 8 g- | r S 5 g
o () <
e
1999 221 10 | 14 | 182 | 212 | 56 | 373 | 18 | 192 | 69 50 8 | 25 | 442 [ 203 2075
2000 186 | 18 | 26 | 207 | 184 | 47 | se0 [ - | 382 | 28 118 | 10 | 10 [ 427 | 132 2352
2001 276 | 15 | 24 | 261 | 262 | 77 | 605 | 4 | 186 | 61 65 9 | 35 [ 563 [ 188 2631
2002 42| 3 | 10 | 125 | 133 | 30 | 304 [ 1 | 181 | 36 48 5 9 | 263 | 181 1471
2003 167 | 31 | 11 | 161 | 251 | 80 | 510 [ o | 216 | 42 83 3 | 20 [ 482 | 120 2177
2004 87 | 13 | 10 | 143 | 171 | 52 | 443 [ 2 | 228 4 64 1| 14 | 308 [ 132 1762
2005 08| 5 | 10 | 120 | 166 | 46 | 363 [ o | 193 | 79 46 2 | 1 | 250 | 140 1530
2006 85 | 17 | 13 | 116 | 200 | 67 | 623 | 0 | 230 | 10 73 1| 46 | 416 | 330 2227
2007 152 | 24 | 17 | 169 | 284 | 89 | 737 [ o | 266 | 26 124 | 3 | 53 [ 488 [ 407 2829
2008 75 | 11| 12 | 30 [ 16 | 20 | 760 | 2 | 249 | 126 | 60 4 | 30 | 410 | 330 2135
2009 8L | 3| 6 69 | 150 | 35 | 520 | 4 | s4 5 74 4 | 11| 345 | 333 1793
C Number | 1327 | 160 | 137 | 1393 | 1812 | 545 | 5491 [ 11 | 1762 | 439 | 748 | 40 | 250 | 4022 | 2342 20908
E

R % |635]077| 066 | 6.66 | 867 | 261 | 2626 0.05| 843 | 210 | 358 | 0.19 [ 1.20 [ 19.24 | 11.20 100

Source:www.ogm.gov.tr/statistics
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Appendix 4:

Monthly Distribution of Number of Fires and Burn@deas in Turkey

2009 Forest Fires

JANUARY | FEBRUARY MARCH APRIL MAY JUNE JuLy AUGUST SEPTEMBER OCTOBER | NOVEMBER | DECEMBER TOTAL
CITES

#|AREA| # |AREA| # | AREA | # | AREA | # |AREA| # | Area # AREA # | AREA [ # [ Area # | AREA | # |AREa| # [AREA| # AREA
ADANA 41022 2 0.80 1o 9 33.10 7 6.00 27 96.43 13 19.63 17 | 2500 | 2 | 100] 1 030 | 83 183
ADAPAZARI 1| o020 1 Jo20)| 12 | 734 13 60.40 28 | 23710| 9 9.28 9 | 4262 1 Jo3o| 1 |75 | 75 359
AMASYA 2 |160| 5 091 8 3.05 20 | 2515 | 11 | 1232 | 26 | 4076 2 | 140 | 74 84
ANKARA 5 0.73 31 2062 24 2103 8 4.02 16 | 1867 84 65
ANTALYA 1010 1| oot 3 075 | 4 |250| 24 | 3546 | 29 5228 | 42 | 34435 | 22 669 16 | 2401 | 1 | 060 | 1 | 200 | 144 469
ARTVIN 0 0
BALKESR 1 ]o50f 16 3.96 20 89.18 20 | 15493 3 1.93 3 2.00 63 253
BOLU 6 030 3 5.08 3 305 2 180 3 104 1] 100 | 18 12
BURSA 3 |356| 20 | 2994 | 18 25.92 36 [ 36600 7 156 11 | 2460 | 1 | 020 105 452
CANAKKALE 2 Joos| 4 132 11 64.58 6 551 3 420 1 | 003 27 76
DENEZLI 000 1 |oso| 1 | o050 1 Jo20| 17 | 901 18 1314 22 | 5590 | 9 250 10 | 585 79 88
ELAZIS 6 | 3570 [ 10 74.60 15 | 2030 | 9 53.00 4_| 2100 1| 550 | 45 210
ERZURUM 2 1015 2 0
|ESKISEHR 10 4.37 9 7.87 24 54.79 4 2.65 4 081 51 70
GIRESUN 1100 1 1.00 1 0.85 1 1.00 5 [ 700 ] 9 11
ISPARTA 1 o003 17 755 17 10.05 15 | 412 | 13 741 13 | oma 76 38
ISTANBUL 11 19.07 1 ]oo04f 16 6.58 38 39.10 40 9.77 8 15.29 1 0.10 115 90
iZMR 2 058 | 7 |637| 41 | 16019 | 43 26546 | 49 |114117[ 17 | 1329 | 20 | 1497 | 4 | 110 183 1603
K.MARAS 1| 050 1| 010 2 |110| 11 | a2 23 2121 23 | 3230 | 6 7.90 12 | 10.30 79 78
KASTAMONU 1 0.01 1 0.08 1 ]o004| 12 0.34 1 0.05 8 111 1 0.03 4 3.00 29 5
KONYA 1 ]os50| 4 2.99 3 0.27 13 54.29 6 16.00 9 13.50 36 88
KUTAHYA 8 0.28 8 275 21 | so1 7 165 10 | 1247 | 1 | 030 55 25
MERSIN 2 Jo20| 8 | 208 | 15 26.65 10 | 1316 | 4 166 17 | 1480 | 1 | 050 | 3 | 210 | 60 80
MUGLA 4| 360 3 0.60 6 0.70 13140 35 73.80 52 72.90 46 3380 | 48 26.00 41 | 4590 | 4 | 100 252 260
sinoP 1 1.00 3 0.08 3 20.08 2 0.06 1 002 10 21
TRABZON 2400 ] 4 [3502 1 4.00 2 270 9 46
ZONGULDAK 1| 0% 6 176 | 2 Joo1| 12 8.90 7 1.63 2 031 30 14
cen TotaL | 13] 942 5 |3552| 9 | 232 | 34 | 2974 | a9 |21.84| 311 |448.78| 387 | 882.86 | 497 |2683.73| 211 | 207.83 | 246 | 33062] 16 | 503 | 15 | 21.05| 1793 | 4679

] Number. 80 Number. 91.0 Number. 10
* Area: 30 Area: 96.0 Area: 10

Source:www.ogm.gov.tr/statistics
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Appendix 5: Forest Fire Statistics between 2000-2009 in Turkey

REGION | ETERPRISENAVE | CHEFTANSHP NUMBER OF FIRES _ __ BURNED AREAS
200012001} 2002120031 2004120051 2006120071 20012009120 | 20021 2003 1 2004 120051 2006 | 20071 2008 | 2009
Me | 2] 3242 L] 03] 2[2[ 10| 0%]1i0] 320 ] 040 030] 000 ] 030 040 ] 03)
oun |G [T T B2 {2 [T 0] 0] 677 [0 %% |20 170 [6o0] 550 ] 550 | OO0 | Tomy
S| 10| 5[ 0 [ 8 [ 12| 0| 53| 7 1] 10 | 35| 880 | 610 | 506 [ OO0 [Te0| 270 520 | OO0
Mhoen | 0 0| 0| L[ 00 T T LT[ 0] 0m [0 00] 00| 000 000] 030 |00 050 ] 0m
e | 2 | 4 [ 3] 5| 2] 20803 LID |05 | 26| 205 | 560 | 014 00 | L50 | OW0 | 285
Gaad_| 1[0 [0 L 0| L] L33 2] 050 | 000|000 ] 200 | 000 [ 10| 00 | L0 [ 943 [ 06
- G 3 | L[ L[ 097 2| 0 [0 T] 503 |00 100 ] 000|280 [ (5] (30 [ 000 ] 000 [0
Warsit | 1 [ 1] 3 | L[ 00 L[ 0] 65| 05 [ L0057 | 030|000 [000] 00 [ 000 [ 2% 510
Sapa_| 0 [ 0] 2 [ 0| L[ T[0T 0] 0| 0 [0 ] 0G| 00 | 060 | 10| 000 | 050 | 000 | Om
el 7 [ L[ 0| [ 37377 [ 4| 0 [ 04| 0m [T0000] 650 [3780] 350 | 030 [ Th0 [ 08
T | 6 | 18 [ 1] T | U1 L] 2] 70| 0@ | 030 | 060 ] 100 500 [ 050] 150 ] 0 | 50r] 000
T | 8 [ L[ 3 [ 0] 03[ L[ 6] 9| 4] oW [ 020 [ 24| 000 [ 000|080 050 | 600 | 26 | 20
{3 [ T3 [0 T ][ 8 8] 5] 5{ 70 [0 [0 [ 0 [ % [450] %61 1% [ 10 [ 601
Tl | 03[ 4[4[ L[ 4[5 3[4 W50 | L[ 360 | 300 [0 030 70 | B0 | 280 | 3L
e | 3| 1[0 0 [0 [0 [ 8 [ 3[ T | A0 | 03 | 000 | 00 | 000|000 ] I0W0] 40 | 202 | 00
manfi_| 7| 7] 6 | 1| 7[5 [ 78[5 | [ [T [ 7000|1050 ] 030 | 280 | 200 | 0110 |00 Gera0] 261 |
waye_| 5 | U] 12| 4 0] 4| 2] 9] ¢] I3 | 020|000 | 08 ] L0 | 0M0] 380 | L00 | 60 | o0
Wi | & [ 7[5 | 2] 4| 26280 | /80 6 |8 0| 710 [ 150] T00 | L0 | 74U | M
OSWANVE [ Fesatem | 0 [ 5 [ 1[0 T 13 [ 2 52| W |23 0 | (00| 080 | 030 400 |80 280 | 70
Bavek | 1 [ 2| 4| L[ L[ 1 [ L[ 3] 2| 6| 05 | 04|09 | 00| 500 030 00L | 0% | 00| 540
Vapw | T 1] 2 [0 2 [0 T3] T[ 0] T [ 150 [ [0 000|250 [000] 00 | 500 | 00| 0
G| 2| 1| 0| 0 0| 0| L] L] 0] 3] 650 | 0o | 000 ] 000 | 000 000 ] 020 ] 050 | 00 | 10
Mo | 7 [ 3| 2| 4| 1[0 T 7] T [0 5 5[ 6] (0% [ 020000 0] 0% | 150 0m
B |0 [ 0 [0 L[ 3|0 T [ 2 L] 0| 06 [0 |06 | 005 2% 000|080 | 750 | 00 [ 0m
Pos [ Soplak | 1[0 [ 1[0 0003 20 05 |06 [00 ] 000 | 000 | 000] 000 | 08l | 102 | Om
- S| 2 [ 0 L[ T[]0 0] T 0] T[] 1% [om] 05| T00] 000 | 000] 001 | 000 | 050 ] 030
_ Genadn | 0 | 0| 0 [ L[ L[ 0] 2| 0] 00 000 | 000 | 000 | OA0 | 010 | 0A0] 200 | 000 | 00 | (0
- Tl | 0| 0 [ 0 [ 0 [0 [ T [ 2| T 0] 0| 000 | 000 | 000 000 | 00 | L00] LA | 050 | 000 | 000
- s | 3 | 0 L] L] L] 2] 4] 2] 3] 2] 1250 | 000 ] 50| 100 ] 00 | (06| L0 ] 030 ] 0% ] 165
- Far_| 0| 0| 0| 0| 0 [ 0 [ 2 [ 0] 0] 0| 000 | 000 | 0B | 000 | 000 | 0A0 | 1600 | 00 | 000 | 00
Fade_| 0 | 1 [ L L] 0] 0] 0 203 00 |30 05 | 00| 000 [000] 000 | 450 [ 000 | 840
oA [ B | 2 [ 0| 0] 0 [ 4 [ 0 [ 05 T U] 700 | 00 | 000 | 00 | 750 | 000 ] O | 321 | 020 | 00
W@ | 0 [ T 0| 0] 2[00 0 0] 0| 06 |45 06| 00 | 550 |000] 000 | 000 | 00 | O
Mg | 13[4 [ L[ 3 [0 0] T[T T] 00 |8 40| 050 ] 050 [000] 000 | 280 | 280 | 10
Te | 0| 1| 1[0 [0 [ 00| T[0T 000 | 400 | 700 [ 000 | 00 [ 0B ] 000 | 400 | 00 [ U0
Sanbey | 7 [ 8] 2| 016 &8 [ 0| L] 160 [ 3] 200 00| 2% | 2%0] 200 | G0 | 000 | 0
ok | 3 [ 6 [ 2| 2] L] 2[4 8] 2] 0| 260 [ LA [ 040 | 00 | 050 | 100 0% | 200 | OW0 | O
iyl || L0 [0 T O[O ]2 [0 T{T{ 300 00| 0m |3 [0 [000] 200 | 00 [ 120 [ 1%
Relae | 0 | 1 [ L 0| L] L[ 0 2[00 | 00 [0 05 | 000 | 040 [030] 000 | 250 [ 000 | 000
Rapran | 0| 0| 0 [ 0 [ 1 0 [ T[T ]3| [ 000 | 000 | 000 | 00 | 050 | 0A0] 300 | 100 [ 00 [ 0
Ty _| 0 [ 3 | 0 [ 0 0| 0| 0| 20| 0| 000 | 1400 000 | 000 | 00 [ 000 [ 00 | 340 | 000 | 000
Tyl | 0] 10 0 [ 0| 0| 0 0] 0] 0] 000 | 06| 000 00 | 000 | 000 0 | 060 | 00 | 000
Bofene_| 0| 1| 0| 0 [0 L[ 0| 0| 0| [ 000 | 00| 000 | 00 | 060 |020] 000 | 000 | 00 | U0
sy [ O [0 T{0 [0 3| 0] T[T 0m | 000 ] GOV] 100 ] OO0 [ OO0 7a1 [ OO [0 [ 4
Geel | 0 [ 0| 0 [ 1| 0| 0] 200 2] 00 | 06| 00| 500 | 000 [000] 100 | O | 00 | 7200
Prafs | 0 | 0 | 0 0| 0| 0| 0 0] 0] 0| 00 | 000 | 000 | 000 | 00 [ 00 000 | OB | 080 | 000
Wopra_| 0| 0] 0 [ 0 [ T 0] 0| 0] 0 0] 000 | 00| 000 | 000 ] 050 | 0A0] 000 | 000 | 000 | 00
G| 1| ¢ | L[ 3] 3| 41436 2] L0 | LI0] 03] 25| 10 [180] 50 ] 00| 380 | 080
eok S [ 2 [ T L] O C] 0 20 0] 0] i 000 | (0] 00| 050 [000] 2550 000 | 000 | M
Tagipt | 1| 1 [ 0 2| 4] 0] 4] 2] 0] 0| 200 [ 200 | 000 | 1357 ] 180 [000] L0 | LA | 000 | 000
L7200 AN B0 1”0 A RO
N A O N Ly W
, Cain | 1[0 [ 0[O [0 [ [ T[T [ T 500 [ 00 [ 000 | 000 | 00 [0 [ 440 [ 20 [ 00 [ 00
T I I A I O A O O A N R N
N O A A O A O N R A v
L A 0 SO B A
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REGION

ENTERPRISE

CHIEFTAINSHIP

NAME 2000 (2001 {2002 | 2003 | 2004 {2005 | 2006 | 2007 | 2008 | 2009 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Alcaova 1 1 0 1 0 0 1 0 0 2 80 6 0 1 2 0 45 0 0 11
Gebze 4 4 1 3 2 1 3 5 8 Wl [wf| 3 [a2fe7] 1 22 | 72187 ] 105
Dilovasi 2 2 0 2 0 0 0 6 7 7 4 15 0 15 2 0 0 | 993215 64
izMiT Kandra 0 1 0 1 1 0 0 0 4 0 0 1 01051 0 0 0 0 61 0
Kefken cprfrprjojojolo]lo]l t s [t fosfofof o] o] 0] 4
Korfez 2 2 0 3 0 3 9 6 13 10 3 1 0 30 0 27 1 141 5 | 464 217
lzmit 6 3 2 4 0 2 0 5 1 Lfsref43] 2 |51 0 2 0 [ 3] 1 ]02
Tagkdpril 0 1 0 0 1 3 0 3 2 7 0 5 0 0 0 27 0 2 | 043 120367
Aldogan 4 7 1 2 1 3 10 7 2 14 | 291 0.5 1 03 | 37 |1183] 02 | 02
Dodancay 4 4 1 4 2 4 8 5 1 3 20155 1 36 [ 13 ] 65 ] 51 [203] 02]037
GEYVE Geyve 3 6 4 7 3 1 4 6 2 5 25 [ 513 ] 31 ] 18 [ 06 1 52 | 439 ] 394 [ 318
- Gimiigdere 2 0 0 1 1 2 0 1 2 3 18 0 0 05 [ 05 ] 008 0 fo02] 02]32
o Pamukova 1 1 0 0 1 2 1 1 3 2 02 [ 38 0 0 03 [ 03] 103 ] 05 [ 126 ] 424
Taraki 0 2 0 4 2 0 4 5 3 3 0 2.5 0 | 475] 23 0 103.92] 39 [ 059 | 04
-« GoKcik 1 3 1 3 2 1 4 1 7 7 8 051 2 Ju3] ! 0
o Karamiirsel 2 1 2 1 2 2 2 2 2 1 6 2 ] 38 ] 45| 5 |23
~ | GOLCUK Suadive sl 21 2[1 L] 3 [ 4] 1] 4] 04
Yuvacik 1 2 1 2 4 0.5
< Kadirga
adapazar 3 4 1 7 1 1 3 6 IR 05 [1B35] 05 ) o1 [ 32]67] 5
o Kaynarca 1 1 1 3 2 3 6 1 67| 1
ADAPAZARI Sapanca 2 |4 1 3 110655 03 6.6 0.1
<c Sogutli 2|3 312 2 [ 2 [ 1 ]22]us 24 | 35 51 | 56 | 25
Yenikdy
[ Karasu 3P s |15 3] 4] 2] 3] 1] 6| 3 |ms5]wr]|u3]es]|39]3s]es]ss]6r]sn
KARASU Kocaali Tl 2311 T 23] T 1156 o5]1 028 | 055 | 0.18 | 0.8
<C Kurudere 0 1 2 1 0 0 0 0 3 0 0 12 | 09 2 0 0 0 0 18 0
Alyazi 1 1 2 1 1 0 3 2 0 4 1 3 0|05 05 0 20 15| 01
Dokurcun 3 1 0 2 0 2 1 0 0 73 5 0 0.9 0 11 [o08] O
G.Dokurcun 3 2 0 2 1 2 0 3 0 7 3 0 [ 35] 05 054 | o | 452
AKYAZL Tagburun 0 1 0 0 0 0 0 0 0 0o [o5] o 0 0 0 0 0
Goktepe 2 1 1 2 0 2 1 2 Tlor| 1 1 5 0 07| 1 [35] 01
Karapiircek 0 1 1 0 2 2 1 1 0 0 2 1 0 | 15 13 ] 03] 01
Alsu 1 1 7 0 15
Hendek 3 3 2 3 1 2 1 8 34188 75 ]u3f 1 9 2 | 8Lf 0
HENDEK | Sileymaniye T 2] 3 7] 3] ¢ 25| 3 | 08 7 | 21| 01
Karadere 4 1 2 1 1 36 | 07 2.69 1 03
Kurtkdy 1 1 1 1 1 0.5 1 15 1 0.7
Arhavi 1 1 1 1 58 ] 2 0.7 4
i Hopa 3 1 1 [ 3 1 1 1 5 W]l 47]3 11411 2 ]08[05] 5
ARHAVI Kayadibi 1 111 02 2 | 2
K.pasa 1 1] 3 1 1 1 |35 3
Balci [ 25
Bagkoy 1 02
Borgka 3 1] 2 1 0.55 2 |13
Camili 1 0.01
BORCKA Ciftekoprii 1 15
Gokas 3 2 0.05 25
Kabaca
Kargkby 1 4
Akdamla 1 0.100
= Meydancik
— SAVSAT Savsat
> Velikoy 1 1 1000 0.150
Tepehag
= Yusiel T [
o | yusUREL] |—Kildaa
0gdem
<< Altiparmak
Arvin 1 5.14
Atila
Madenler 1 0.5
i Saginka
ARTVIN Ortakdy 1 2
Tagica
Titlnciler 1 0.2
Zeytinlik
Ardanug 1 0.01
K.mege
ARDANUG Ovacik 1 0.05
Tepediizi
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REGION

ENTERPRISE

CHIEFTAINSHIP

NAME 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 [ 2008 | 2009 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
T T 27 T TS T T T T 1
TR0 7 T T3 BT
TARRAAR
TOLROV T T T T 0003
AR T T T[T 77 TR0 3505 [ IR [ 05 3
N 1o | O T T 38 (050 YIRS
VEZIROPRU —rmpie 3 T ywi 05T 1
A I I T T T 75 (0T 201 75 T T8
TR T T
S T 1T RV TG TT
SIROCE. 1T T 3 T 07 TIr
TR T 1T 037 T
S T 7 ERK T T T
TR 7 17 T T 151053 5 i
TEE
TSAROR T 7 5 TS
CRGAVER 1T 1T T EERKER TET T T
SO 1. S B A 13 WG 30I5 15 T30
TERREROY 3 T TTTTT T T8 075
TR 7 i8]
SAPAZR T T3
RN T T T T T T T I0 5T
RO
TYVACK 7 T 1T 5 5 T TS
TORAT T3 T T3 KRR ST 3T 05
TORFAT T 17 ) KL
YAVIACK 13 1517 AN R L
TOKT [ GOROBE [ T 17 3 ST 72
TRIOVR 3 T T T T 500
PZAR 7 7 T 7 T T T3
il 1T T T I T IO K I A K
N A A A B N N I BV
= ONA T3 17 775 T 5 1 TSR 0TI 07 [I03 T2 07 (03] 0 73
-~ TESTER 7 T 77 T 03 IO
S N = o 3 T T T35 17 IS T TR 73
GUMARCROY T 16 1711 3 77713 TR 0513 07T [T 0% (7%
< TRZFON T T T T3 T3 By TR0 0 7 05 o0 L 00 (4T3
_ TSR 7 T T Tr 30T 01 K
o T N yi R A A YA
< R0 1717 T 71717 T 15 T U052 [ L 3
T 7 T T T YA T T 08 0% T
CORIM TSR 7 T
ROVONEABR T 7 T T T yAEEK TTI6 T3
WETOr0 | T 13 7 17 T ] A
SIVGURLD 7 7 I 1 R T
AKDAGMADEN T T 2 7 T 13 705 T 1 07 01 | 105
TRORSIA 7 T 7 T A T T 5
RO T T2 T T BT m T
ROITR 7 1T 7 0 Tl T
[ TRARAAGAC 1T T TTTT8 AR
AKDMADEN] [~—"CILRRD T 7 T 1T T U T
RADPIAR T T T T L I 1T 7
TOTGAT 5 T 7 7 557 T 3 T
SR T 7 1T TS T
THRER T T T T T3 TS T T 05
AYOIR
GO TS IR T 105
o BT T T T 1T T 0T 03 AR 7
sk [P T T TTTTT O 5T I5 T
R T T T T 7 T35 10T T3
SRV T T 111 17 1T 103 513
_ L A A O A B X A I o N
O 1 A T T3 11 RSB IR
RESADYE [ 71§ 17 51511 T IO (IOl A LR
ERE T3 T3 T TT5 T80 IR
B[RO T T 7T T T T {77 [T T 7
CATAKDERE [T T T 3 ) T
G 713 T T T 175 T Y
s [P T 13 0T T
TN T 711 T T 717 I i BT 3108
TN [ 111 T T T T 0228 (B 7
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RPRISE NAME | CHIEFTAINSHIP
REGION | ENTE 2000 {2001 {2002 {2003 {2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006) 2007{ 2008 ] 2009
CAYIRALAN 12 1 T]13]1 002 | 3 4 08 | 135] 10
CAYIRALAN YAHYA SARAY ] 1 35 1
SIZR 7 T3 1 75 [ 5 [3 A
AKKAYA 3 1 2 71 1 1 1 02 | 05 (. 001 017017]001] 001
KARG 3 2 3 ! 1 [} 1 0521 096 | 351 0.5 [ 0.05 0.382{ 0.0015
KARG ERENLERKOS | 2 2216 3 . 1 03310121 07 [017h %5 {01]57
KIRAZBAST 7| [ T 1T[3 5 ] 005 05105102
KIZLRVAR | 3 | 1 T T ] 153 [ 093 01 3 031
HACIVELT ] 1 009 04
SIVAS 2 T1 1] 1]° 2 25 5 1 02]05]5 12
) DIVRIGT 1 05
SIVAS HAFR 5 T 1 7 T 5 7] 35 75 5
=< YAVU 3 1 1 ! 1 35 0.1 05125 11
> 7RR T I I 1 02108 3 15
< IGDIRDAG 1 2|1 08 1o
= ) SISORTA 1 7 1 05 05 01
= KOYULHISAR KARACAN T3 T T 7| 26 N 03
TATAR 1 03
SUSEHRT 11T 1 T 04 [ 1 03 3
YAKAKENT 111 1 0.5 ] 08 05
ALACAM 2 1172 5 0.50 10315
KIZLAN
KURUCAY 3 1 2 2 404 | 1 13 0.5
BAFRA ONDOKUZMAVIS] 2 T T T T 23] 1 15 02
CAYAGZI 2 TT17 1 268 040 [ 3 0.1
BOGAZKAYA | 3 | ? 1 1.285] 92 01
INOZU 3 1 ! ! 1 2 ! 4001 5 | 510 45 05 ] 103] 45
BAFRA T2 7 1 055 [ 7 1 02
Ankara AT BRI 0] M) 1] 4 [ro8s] 246 [1085] 612 | 665 ] 21.85] 4561 4L.02] 431 [%.11
Cubuk 5| 716 1] 2] 221 STt fealorfulal el 0.8
Sulakyurt [ b5
Kirfale TT150 T 131 1] 86 3 L[ 2 |30 186110 105519 ]og]eh
ANKARA Delice ] 11
Cicekdag [ 4
Kirsehir T T[T ST 3 T[S 2 [T 46 0% 1507] 18 (16565 4 [ ¢
Alcakent 1 1 1 31 02 ] 05
B ! 1]
Beypazar 1 T3 13 17 05 1 1 QL4 1005] 131 0205
Egrova 1 1 1 1 0.3 1
BEYPAZARI Kapal
GM 1 . 3 1 1 3 2 | 24 | 531 05 | 4
Sabanozi 1 T T 1T 4 Y
Yaprak| 1 T . 05 01 118
CAKR Sarkaya 7 T 7 71 2] 3|42 05 0.1 0] 42 [ 08
Cankin 3 7 | 1 71 1] ¢ 5 102 0Ll 082 J0I8
< Camlidere | ¢ T1 1] 1] T 1] 1]+ 02 ] 03] 05 ] odl 00L] 04 |07
o BenMyayla 3 T 1 7 351 11 12 U
CAMLIERE Gamiou__| 7 7T 7 105 L] 10 | 06 7] 03
=< Kugcular
= Pecene_k 1 1 1 1 [ 2 051 031 03 1 3
llgaz 4 3 P T 2] 1 43 6.0 221 3 [ 13102
= Yenice T 1 T]1 1 101 02 01 2
< ILGAZ Kurunl 3 T T 1 03 0L 02 T80
Hisardere J 05
Deviez 1] 1 [ 1]/ [ 0310118 (3 U3
K Haman T 1] 1] ¢ T12] 1] 2 5] 1]04] 3 64 [17] 2 |04
Yildinm TT1 ST TT 21T o8T721T7] 278 B 1051021 2] 0] 45 |0
KCAHANAM Glvem 3 1 1 11 0.2 1005
Bozalan T T2 22112 3 108130 3% [01
Frerler 7 T T 1 33 16 05] 2 n
Uluhan 1 [ [ 2 13 .
NALLIHAN Andiz L T 7| 1 1 12 [ 341 0.1 3105 1o
Nallhan 7| 2 T 3 T Tl 2 36 U2
. Tpaar | 2] 3] 111 7 T1 7 165] 110 0 ™
ESKIPAZAR Elaman T 1 3 195 [ 0.1 191
QOren 2 T 114 0.1 05 0024 109
Ceres T 6 T 13713 001 0l
Catak 3 ]2 7 1 17 02 ] 10 61 18
CERKES ISmetpasa 1 3 1 1 [ 1 L2 Tor[amfoo] 8 1314 01 |82
Rutcimen | 1 17 ; |15




ENTERPRIS
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a7 R N R A R R A
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REGION | ENTERPRISE NAME | CHIEFTAINSHIPS
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 |2008| 2009
FINKE 5133 417 42| 7| 4 [4mLf202]78 032] 081 07 |003]|049| 068
HNE AYKIRCAY 1 1 1l1]1 1 04 02 01] 03] 002 49
PINARCIK 1{3]3 1l2]4]1 1|02 02 1 ]003| 138|001
YESILBAG 1 07
- ELMALI 2 2 | 2 0.14 3| 603
Z ELMALI TEKKE 1 01
E CIGLIKARA 1 0.02
< KORKUTELI 1 1 1111|115 01 2 |01]25(00m
ARDICDAGI 1|1 05 |01
KORKUTEL DEREKOY 113 1 1 01] 05 01 1
HACBEKAR 1 1 1|1 1 1
YAZR 2 | 2 1 015 | 0.8 7
Ica 2| 2 K T O A I 1| 3 |08 821 3| 2| 1 [195 0.03
Balya 34 2]1 112 1] 1] 51 ]48f05]00 4| 02 |1001f01] 002
Savastepe {3l 23229 1|2 |m2|2w8|0o5({04]35]) 1 | 13 |119[40] 11
Camucu 1{s5]1]3 51|12 fo05([88]01]|5 423 10005| 1 | 501
. Cataldag 417 311 1|32 81 194] 03| 1 5
BALIKES IR
Balkesir 3| 4 1(1]3 1| 3 2511 30 1[02] 24 03] 33
rindi 412111 1 1|1 555 1| 5|2 05 011
Korucu glot]s5]2]|1t 2 3| 576 35| 02 [504]006] 12 2001 0.052
Konakpmar 4l a4 afr]2)4af4]2 26 (73]08]02|020|68|75[ 13
Kepsut 252422 21 3] 3| 35|103]282] 26| 85]|125 06 [132| 75
Zeytinli 3| 4 03 [ 6
AMPark 1 0.05
Edremit 2|3 1 3 1] 1] 1fossf21 0.1 11 | 015 [005( 208
Giirgendag 2 1(1 3| 1] 3 5 0,01 0.05 085 1 | 6503
EDREMIT Ayvalk 652 2013|3245 [174]|26]25 245 | 154 |168.36( 0.52 | 9.02 | 12.004
Burhaniye 3 (3] 3 313422 7 [o7]18 036] 01| 126 [406] 2 | 013
Onarlhan 946 3|4al25]5]2 525 33| 39| 44|305| 35| 488 | 0.86]0.62
Altnoluk T2 421221 2|1]616]04]08]25]005|125]| 05 [001]03] 0.05
Havran 23] 1 2|1 353 | 403 11 25| 01
Canmlk 2 1
o Durabeyler 322111 1 1| 04([21]005]005| 05 0.03
; Civana 1l1]1 2 1 003] 01| 1 0.15 0.01
w DURSUNBEY Gokgedagj 5122 2 22 1| 2 |462[43] 7 8 25102 4| 485
= Dursunbey sl 7 4afr 2612 2] 1]065]|407[03]02]|045[134] 15 [ 03]0.04| 05
B Yayla 11 01| 8
< Candere 1{1]1 1 1 [o001|03] 04 0.05 03
o Diigtinciiler 2 | 2 1l1]1 1 06 | 16 001) 01| 25 0.5
Seydan 6722 [3|43]2]1 3326( 36| 05 | 21| 082]017| 04 |1502| 35
SNORG Bulak 1l1]1 1{1]1 01 |00t 01 0.1 |0.002| 05
Yiregi 4121121 l2]2]1 06 | 11| 3 |12 03] 02 | 0203
Sndrg! 342232253 |1fo4]oa|05([7]|19])02]03]|83[05]02
Ulus v )22t r ]|t foarfo02|22f15]185)25] 1 |olfor] o1
Manyas 509 2013|1822 15]|us 33 3 | 3 [491| 2| 051
Erdek 411446 1 7] 4| 4 (35105 15] 20 | 2 [3025 1 |28t 212 558
BANDIRIA Bandrma 41212221 f2]1]4 4 [ 13]|135| 2 |5385| 04 [ 31] 1| 166
Susurluk 5 (5 12325 ]1]3]|85]25 01] 13| 14| 055 [555(02] 493
Gonen 413 31112 ] 1|1 ]o1]32 331005/ 01| 3 | 5 [15] 10
Aladagj 25 1] 4 31 1268 | 11 | 01|22 wan | s
Bigadic 57112 20 1| 2 |106[1334] 25| 11 13 | 10 | 487
BiGADi(; Adé\l 1 3 5 8
Dervisler 111 2 2 8 0.02
Beydag 1)1 1113 05 | 01 01 [01] 05
Alagam 1{1 1 1 2 005 | 0.02 0.05 0.08 0.13
Goloik 112 1 1ot f 1 0.02 0.05
ALAGAM Ardig O T A ] 000]02f01] 1]05
D.Egrek 1 2 04 07
Kireg 202|331 1f1]1]3 50.3|595.2| 0.6 | 355] 200 | 05 | 28 | 28 | 20.25
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ENTERPRISE

REGION NAME CHIEFTAINSHIPS 2000 | 2001 | 2002 | 2003 | 2004 | 2005 = 2006 | 2007 | 2008 | 2009 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Cele 2 1 1 2.2 1 0.01
Caydurt 1 0.3
Sarimustan 1 0.05
Bolu 1 1 2.5 0.01
BoLu Sazakici 1 1 0.2 0.01
Aylkaya 1 1 5 2
Kokez 1 1
Abant
A.Pnari 1 2 0.05 | 0.7
p Golyaka 1 2 1 1 3 2 1 15| 15 0.5 0.5 | 2.05 [0.55
GOLYAKA
Karduiz 1 1 1 3 5 0.14
Balikli
Geyikgolu 1 0.04
Cosur 1 1 2 2 1 1 15 6 0.06 | 17.3 | 0.03 [ 0.02
Kayrak 1 1 2 0.2
MENGEN Mengen 1 1 1 2 1 0.5 2 0.5 |56.00 0.03
Yalakuz 1 2 1 2 1 4 |21 0.1 1.05 2.00
Daren 3 1 1 3 4 6
Gokgesu 3 1 1 1 72105] 1 0.05
Sarpuncuk 2 1 1 2 0.32 193 | 0.05 | 0.30
Almacik 2 0.12
Yiirse 1 5 1 1 1 1 1 1 ]63|05 0.3 42 ]0.08]0.10
Glveytepe 1 3 1 8 2 1 2 2 05| 12| 01]847| 0.6 0.8 | 0.15 | 1.00
MUDURNU Vakifaktas 1 2.00
Haciali 1 0.3
Taskesti 2 1 2 1 1 5 2 14 ] 01 0.8 0.5 0.5 | 1.66 [ 0.30
Sarot 1 1 1 1 1 2 1 95 2.5 1050
Sirgall 1 2 4 2 2 4 4 1 4 25| 0.6 22| 06| 41 |0.065] 0.11 | 0.01 |0.295
Dariyeri 1 1 1 0.4 0.8 0.04
Diizce 3 1 1 4 3 1]179]15 1 4.9 0.67 | 0.50
Konuralp 2 3 1 3 1 06| 47] 2 4 0.60
Aksu 1 1
Glmusova 1 4
DUZCE Samandere 1 2
5 Tatlidere 1 2.5
_ Agsar 1 1 1 23
©] Melen 2 1 1 1 2 3.8 1 2 3 3.35
o Cumaova 2 3 2 1 5.4 6.2 1.15| 1.30
Odayeri 1 0.02
Giirpinar 3 3 1 4 1 1 3.6 11 0.05 | 4.10 | 0.10 | 0.01
S.Golu 1 2 3 1 1 1 1 2 2 0.5 7 10.02] 0.1 | 0.03 1.00| 0.06
- H.Mahmut 3 1 2 1 1 2 1 32|02]|15]03]02 0.84 0.20
GOYNUK Merkez 1 4 1 1 2 1 1 1 51]01} 02 23.04| 1.50 1.00
Ilica 2 2 1 1 3 1 74 | 0.6 0.1 | 0.025 5.50| 0.02
Alancay! 1 1 2 1 1 1 2 1 52 1 ]25 0.2 | 0.1 | 0.05]0.30[0.10
Deredibi 2 1 2 1 25| 6 2 0.77
Aktag 1 1 03 | 120
AKGAKOCA Altingay 3 1 1 1 4.7 2 3 0.30
Cumayant 1 2 1 1.5 11)] 05
Karakag 1 1 3 1 1 1 2 2 01|02]18] 07 0.3 | 0.05 | 0.45 ] 1.00
& Karadere 1 1 1 1 25] 0.1 ]0.06 0.60
viGiLcA M.Dere 2 3 3 2 08] 07 3.15 0.20
Bogabeli 1 1 1 2 1 3 |03 1.98 6.07 0.10
Yayla 1 2 1 0.2 ] 0.03 0.10
Cokeren 1 1 1 0.2 0.6 | 4.00
KIBRISCIK Kibriscik 1 2 2 1.00 | 2.20 | 4.00
Serke 2 1 0.03 0.2
Kizik 1 2 3 0.01
SEBEN T.Yayla 1 1 0.3 0.01
Seben 2 1 1 1 2 1.1 1 0.03 0.03 | 3.00
Ardig 1 1 1 172 0.2 | 0.10
Aladag 1 0.05
ALADA G Sarnalan 1 1.50
Belkaraagac 1 1 1 1 0.02 [ 0.01
Alabarda 1 1 3 1 0.03 0.05 | 1.10 | 0.02
Altas 4 2 2 8.5 0.07 | 2.03
Yenicaga 1 1 0.5 0.01
Dértdivan 1 5
GEREDE Salur 1 3 05 451
Hasat 2 1 15.1 3
Koroglu 1 2 2 1.01
Yongali 1 2 0.3 2.00

162




REGION | ENTERPRISE NAME | CHIEFTAINSHIPS
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2000 | 2001 {2002 | 2003 | 2004 | 2005 | 2006 | 2007 |2008 | 2009
Mudanya 8 3| 2 2|3 2 1 1 1 3 |17067| 16 | 04 | 141| 32| 031] 0.1 3 |003| 0.75
Bursa 1 7 1 4 1 2 2 10 3 5 4251 25| 88 ] 03062 13 [ 206 | 017
Kestel 2 8 5 16 6 1n 2 8 7 471 | 472 39 | 182] 17 50.1 [ 168.08]| 6.06 [ 7.5
Orhangazi 6 42
Osmangazi 3 15
BURSA -
Inegal 2 15
Sogukpinari 1 1 1 2 1 02]002| 10 081] 0.04
Cali 1 70 2 3|3 113 2 9 3 | 642 16| 12146 01| 54 [101] 3031
Gemlk 1 2 2 3 1 90 | 05 002 [ 12] 03
Umurbey 1 4 2 2 1 2 4 4 4 02 | 724 15| 13| 02 | 23 [ 4032|152 14
claliye 1 05
Oylat 2 7
T.Kopri 2 1 2 0.03
Bogazova 1 0.05
INEGOL Y.Sehir 3 1 1 1 1 2 39.1 5 0.1 01 [ 02 ] 1548
inayet 2 1 2 1 0.6 0.2 045| 02
inegol 1 2 1 1 1 1 1 1]165] 7 2 01| 05 001] 03| 005
Mezit 1 3 1 1 1 01 | 173 0.8 0.7 0.02
Yenice 1 1 1 2 3 03 0.5 0.01 01 | 3.01
Keles 2 1 1 1 6 | 4 8 2 26| 1 15| 1 |1042] 035 [ 146] 0.03
KELES Bayraki 3 1 1 13 0.001 | 0.02
Sorgun 1 3 1 1 4 0.04 6.6 01 [0.01] 054
Yalova 1 3 1 1 05 55 0.01 005] 15
Armutiu 2 3 413 3|3 6 | 013 | 142 0.2 | 301 0.78 | 047 338.74
< Orhangazi 1 1 1 2|3 1 05 | 25 05| 02| 202 12
@ Mahmudiye 1 1 1 1 1 1 1 1 0.2 2 4 151 04 ]005) 001 | 25
@ YALOVA —
5 lznik 1 3 2 1 1 2 1 05| 2 [143] 02| 0.01] 3.05 05
o Cnarck 4 2|3 1[5 | 4 1 74 195| 3 004 | 018 | 153] 1
Tagkoprii 3 1 1 1] 4 1 5 911001 1 |02 35 |01] 21
Altnova 1 15
Golpazari 5 9 5 2 1 3 2 7 4 42 | 1.92 89]055]001| 28 | 202 | 515] 20.21
Bilecik 7 6 1 6 | 2 1] 4] 4 3 645 [ 444 02| 51| 5 1 [ 264 082|402 0782
Dodurga 2 1 2 2 25102 004 [ 08
- Pazaryeri 1 1 1 2 1 1 1 001 | 11 0.6 251 05 01 | 02
BILECIK
Sogit 1 1 3] 2 4 1 6 1] 03 1 7|12 63| 05 [ 66| 001
Muratdere 1 1 3 0.02| 052
Osmaneli 3 9 4 10 5 1 2 7 8 4 22 |6738] 22 | 44| 192(0.01( 0.11 [127.96] 479 | 1.15
Bozdyik 4 2 2 1 1 2 3.2 25| 104] 02 ]001] 03
Karacabey 1 2 1 2 11413 1 2 5 251 25| 25 03 [306| 052 | 02| 103
Galtibikii 1 2 1 5 8 13
MK.Pagsa 4 7 2 1 1 3 1 2 1 105 | 1.93 06] 16| 1 0.1 05 [ 23] 09
Devecikonak 4 2 2 1 2 1 45 1002] 01 0.1 04 2
M.KPASA Burhandag 2 1 3 1 1 1 0.2 0.01 082 003 | 01| 001
Turfal 1 5
Yenikdy 1 1 1 05| 05 0.1
Sarnig 4 35
Pagalar 2 2 1 1 2 2 | 61 |011 2.7 005 [ 51] 12
Bilyikorhan 1 4 1 4 2 14 2 104 | 01
Karicali 2 3 3 3 4 3 8 6 | 1970.05 25 | 121 0.38 | 1409 | 108 [ 1.53| 357
ORHANEL| Orhaneli 3 4 1 5 6 4 9 6 4 4 200 | 67 [ 01| 21} 095|036 |305| 813 [ 1 | 055
Kink 1 2 3 2 1 1 1 3 005 | 101 | 36 1.08 | 0.204 [ 0.02 | 0.02 | 0.01| 15.06
Harmancik 1 2 1 3 4 3 3 2 9 1 4 01| 4 0111 0485 | 007 [ 1.15| 1.48
Aladag 2 1 1 5 3 1 05 2 05 | 07 511 | 44 0.02
Gokgeici 5 3 2 2 1 397.7 38 025 05
Karakdy 1 1 1 1 2 0.05 0.6 0.7 0.3 1.01
Evciler 1 3 1 1 001 | 75| 2 |00t
f BAYRAM iG Kumludiiz 5 1 1 2 2 3 2 4738 [ 004 [ 01 | 01 | 3.82 | 0.09 13
;( Bayramig 3 2 1 3 2 3 1 1 2 3.63 0.1 15| 14| 09| 08 01 | 05] 012
x Konakkdy 1 1
: Kazdagt 1 1 0.02 8
3 Cirpilar 1 0.3
Baharlar 2 2 2 3 1 5 1 03 | 23] 02| 15] 005 0.78 161
Ayvacik 4 1 2 3 2 1 1 1 2 7 1 12 [ 311] 025 02| 05 [05] 13
AYVACIK
Kiigikkuyu 1 1 1 1 2 0.01 0.2 0.2
Ezine 1 8 2 2 2 2 3 1 1 6 8 | 12| 15] 15 55 | 18 | 1 2




ENTERPRISE

REGION| ™" e | CHIEFTAINSHIPS 555 T2001 ] 2002 | 2003 ] 2004 [ 2005 ] 2006 | 2007 | 2008 | 2009 | 2000 ] 2001 ] 2002 | 2003 ] 2004 | 2005 | 2006 ] 2007 | 2008 ] 2009
intepe 4 1 1 2 3 5 1 3 1| 5] 03| 01 002 | 0.60 | 147 [ 0.25 | 652 | 0.02
Gokgeada 4 2 1 850 | 5.00 2.00
Ganakkale 4 5 5 3 4 3 1 3 2 3 | 6202|750 | 11| 06 [160.70] 0.34 | 0.50 | 2.11 | 1300 | 0.05
Eceabat 2 2 2 1 4 1 3 0.80 | 810 | 0.70 | 0.01 | 12.04| 1 9.51
CANAKKALE Kirazh 1 1 1 1 1 1 | 1000 | 0.20 030 | 0.20 25 | 001
Umurbey 3 6 1 2 2 1 2 1 1 1 | 932 [2800| 200 [ 19.50] 1.00 [ 100 | 035 [ 5 1 |o001
Lapseki 4 4 2 1 2 2 7 1 2 | 675 | 570 | 5.00 | 10.00 0.22 051 | 16.82] 0.03 | 0.02
G.MP. 1 0.01
Gelibolu 5 1 1 3 3 2 5 1 6 1 | 960 | 0.50 | 030 [307.00[511.00 0.73 | 0.16 [ 0.5 [324.88] 3.8
Sogucak 2 1 1 1 1 1 | 84555 0.50 | 1.00 [ 1.00 | 0.05 0.03
‘EnicE Pazarkdy 1 2 2 2 2 1 010 | 350 | 210 | 250 15 1
Asar 2 1 1 1 | o5 1.00 0.01 0.2
1] Yenice 1 1 2 0.10 0.05 0.51
— Enez 1 3 1 1 2 4.00 | 6.00 | 0.30 200 [ 0.7
< Korudag 1 1 1 15.00 0.50 0.01
< Cmarlidere 4 2 1 1695.20 2.50 | 19.00 2
f( Sarkdy 1 4 1 1 1 2 2 1 | 2700 | 0.40 4.00 2.00 | 0.30 3 3
= KESAN Malkara 4 7 2 1 2150 | 17.00 115 3
< Mirefte 2 4 0.90 | 1.00
(&% Uzunkdprii 2 7 8.00 | 11.00
Tekirdag 6 8 4 1 850 | 220 1.20 3.50
Kesan 1 1 3 2 0.50 2.50 | 59.4 13
Kalkim 1 2 1 040 | 110 | 1.00
KALKIM Eybekli 1 0.50
Kirsialan 1 6.00
Sariot 1 0.02
Sava 3 3 1 1 2 | 5350 | 420 | 0.90 0.20 1
BIGA Karabiga 3 4 2 1 2 1 1 | 407.00] 4.60 1.20 | 0.20 7.00 | 25 48
Biga 3 3 1 2 1 1.60 2950 | 1.00 100 | 1
Gan 3 6 5 1 3 1 2 2 | 3201 | 160 | 0.60 | .00 | 120 | 0.20 08 | 11
CAV Etil 3 2 1 620 | 0.60 0.20
Katrandag 2 1 1 1 2 1 | 5310 | 4.00 050 | 0.03 | 051 1
Sarayky 9 6 1 4 1 1 5 5 6 5 | 2006 | 1.20 | 0.20 | 120 [105.00 1.00 | 1.04 | 063 | 531 | 1.34
Pamukkale 2 4 4 8 | 10 9 15 | 15 8 5 | 220 [ 870 | 1.10 [ 430 | 383 | 154 | 16.64| 543 [ 7.85 | 1.33
Honaz 2 1 2 1 5 2 2 4 3 1 | 150 | 020 | 08 [030] 200 034]03 | 03[ 113] 01
Giney 5 2 1 4 1 2 3 5 4 5 | 280 | 110 | 050 [ 260 [ 1.50 | 011 | 1.03 | 3.86 | 1.03 | 5.1
DENIZLI Buldan 8 1 3 1 3 2 1 4 1 3 |1592.60] 0.50 |145.50| 8.00 [ 0.30 | 5.00 | 0.50 | 43 | 0.03 | 1.4
Kocabas 1 2 1 1 2 1 1 2 1| oo 010 | 0.20 047 | 0.01 | 0.02 | 003 | 03
M.Park 1 0.10
Kaklik 1 1 2 2 8 2 6 1 4 100 | 0.05 040 | 007 | 430 [ 0.11 | 67.32 0.1 | 0.14
Denizl 5 7 4 | 10 7] 4| 2 6 6 | 306 | 590 | 310|970 | 7.00 [ 939 | 0.13 | 42 | 1042 ]21.71
Yelkencidag 1 3 2 4 2 3 2 0.20 | 0.40 | 0.70 | 0.35 | 0.06 1.09 0.04
Karacadren 1 3 1 8 1 2 0.10 | 1.80 0.10 009 | 55| 011
ESKERE Esenler 1 2 1 1 2 1 1 1 0.0 | 160 | 0.10 150 | 0.04 | 0.03 0.01 | 0.03
Gigekl 3 1 2 8 5 3 1 0.30 150 | 0.04 [ 0.08 | 0.06 | 0.03 | 0.05
Eskere 3 2 2 5 3 1 1| 102 | 060 | 020 0.05 | 004 ] 002 | 001
e Gal 2 1 7 8 4 2 4 4 2 230 | 2.00 | 380 | 17.80 0.06 | 3.70 | 473 7.7 | 116
- Inceler 1 2 1 1 2 2 3 3 3 0.01 | 23.00| 0.10 | 0.10 051 ] 0.03 | 3.03 0.22 191
N CA Givril 1 1 2 1 1 4 2 3 2,00 030 | 0.20 | 001 [ 300 | 256 | 1.08 | 1.25
- Baklan 2 2 2 2 1 3 2 040 | 100 [ 011 [ 150 [ 05 [ 022 | 031
= Gardak 1 2 4 1 2 1 1 6.00 020 | 265 [ 0.02 [ 1.01 | 0.01 | 13
L Algt 4 1 2 4 6 | 12 5 4 1 | 302 | 100 | 060 | 1.10 | 540 | 142 | 121 |10.72 0.03
() Bozdag 1 2 3 3 4 1.00 0.20 120 [ 026 | 0.27
Kelekgi 1 2 0.10 31
ACIPAYAM Yatagan 1 2 1 1 4.00 530 | 0.50 | 0.10
Elmadzi 1 5 2 1 1 1 1,00 | 1.80 [ 051 003| 05 | 05
Acipayam 2 1 1 3 2 0.30 [ 001 | 030 | 275 | 0.04
Yazr 1 3 1 1 1 1 1 2 0.50 110 | 001 [ 010 | 001 [ 001| 01 | 045
Degre 5 1 2 2 1 1 0.35 | 1.00 5.40 | 0.02 0.2 0.2
) Gameli 5 2 4 4 3 1 310 | 0.40 445 | 055 | 303 | 04
CAVELI
Goldag 3 1 1 2 5 2 1 0.04 050 | 0.40 | 1.00 221 | 201| 25
Boyall 4 3 1 2 [ 1.00 060 | 0.01 | 051 0.5
Tavas 2 1 1 3 2 3 4 2 060 | 05 0.20 | 0.09 404 | 102 6.07 | 26
Kopribast 3 1 4 1 1 5 1 3 2 025 | 01 | 120 | 010 | 050 | 9.03 | 0.0 [ 0.05] 0.12
TAVAS Konak 1 1 3 2 1 0.50 0.10 | 0.90 0.02 | 0.02
Yenidere 5 3 7 3 4 3 4 6 3 1 | 3010 39 | 99 [ 080 | 229 | 0.56 | 3.26 0.6 5
Kale 2 4 1 2 5 5 1 1 2 3 | 525 | 11]o010 |62 [o056|o006]002| 9 | 051003
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ENTERPRISE

REGION NAME CHIEFTAINSHIPS 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2000 | 2001 | 2002 | 2003 | 2004] 2005 | 2006 | 2007] 2008 | 2009
Catak 6 5 3 3 3 2 6 11 3 093 | 42 | 010 | 070 | 0.15 [0.035| 6.97 | 3.50 | 0.06
Camsu 3 2 3 4 6 2 4 3 3 1 028 | 18 [ 020 ] 150 | 05 | 0.31 | 0.04 | 1.03] 0.08] 0.01
o Ulubey 2 2 1 2 3 3 2 2 110 [ 10 050 | 4 1 | 133]o01s5] 85
N USAK Giire 2 3 2 7 5 5 4 5 2 4 030 | 46 | 320 | 1.20 | 556 | 2.52 [ 2.03 | 0.93 | 0.23 ] 1.78
z Banaz 5 7 4 6 11 3 10 3 1 7 039 | 1.7 [ 030 ] o070 ] 23 o21|s13]a11] 1 |42
o Usak 4 5 3 2 10 2 6 7 1 2 9.08 | 37 | o060 ] 050 | 09| o6 [335[1512][002] 0.4
Sivasl 5 8 4 2 1 1 7 2 6 133 | 58 080 | 0.3 | 003 0.02|379[115] 7.1
Esme 1 6 a 1 1 2 0.30 | 47 7.8 0.3 | 0.02 5.3
Elazig 1 a a a 2 2 6 6 6 150 [ 17.0 [ 7.30 | 400 | 7 3 86 | 18 | 95
Karakogan 5 2 2 49.0 29 | 26
Keban 1 1.50
Malaty a 1 1 1 1.00 | o5 2
Potiirge 3 1 2 1 2 1 24.0 | 0.60 125 7 35 | o8
Hekimhan 1 2 1 1 1 | 1000] 30 | 200 1 1.8
Darende
ELAZIG Hasanorhan 1 2
Dogansehir 1 1 a4 | o1
Geng 3 5 3 1 3 5 1 1 9.10 | 32.9 | 2.70 | 42.00 18 | 18 7 1
lica 1 1 1 1 050 | 15 5 0.6
Solhan 1 1 1 6.00 | 15.0 20
Kigi 2 1 1 3 2 5 3 [1300] 30 28.00 21 | as | o7 | 11
Bingo! 2 5 2 5 5 6 3.50 | 30.0 12 | 19 | 15 | 86
Palu 1 25
Mutki 1 1 1 5.0 3.00 1
Kizlagag 2 6 1 1 15.00 | 335 2 3
BITLIS Mus 1 1 45.00 | 5.0
Tatvan 2 1 1 1 16.0 | 5.00 1 15
Hizan 1 1 2 2.5
FU] Bitlis 1 6 1 1 5 50.00 | 50.0 2.00 2 153
N Baykan 1 1 2 1 6 4 | 30.00 4 7.5 1 15 | 13
g Sosan 1 2.00
w Eruh 1 4 2 1 3.00 | 36.5 [ 21.00] 2.00
Pervari 2 1 25.00 1
Simak 2 3 2 1 1 1 2 65.00 | 65.00 7.5 as | 2 3
Cizre 1 1 2 30 | 20 30.5
Siirt 1 5.00
Batman 1 1 1 4.00 20.00 2
Cermik 1 1 1 2 2 25.0 | 6.00 6 35 | 14
Midy at 2 1 3 5.00 6 a1
Mardin 1 1
DIYARBAKIR Mazidag 2 1 26.00 4
Hazro 2 2 1 40.5 23 | o1
Dicle 1 1 1 14.00 5 10
Hani 5 1 1 1 7 12 73.0 | 3.00 | 16.00 51 | 34 | 918
HAKKAR | Hakkari 1 1 4 2 3.0 | 3.00 42.5 22.1
Semdinli 2 1 2 6 3 1 7.0 | 10.00 5 | 35| 83 5
Hozat 1 1 5 2 a 8.0 | 10.00 190.5 125 | 137
Nazimiy e 1 1 6 5 3.5 70
TUNCELI Ovacik 1 535 | 8
Tunceli 1 2 a 3 2 11 2 2.00 | 2.5 [46.06| 3.3 3 46 | 5.6
M.park 1 1 8.50 2
Palimiir 1 1 1 4 1| 10.00 2 5 Bl E
ERZURUM Tortum 1 2
Erzurum 3 1 2 18 | 10 | 03
Hamamii 2 2 1 1 6.00 2 0.5 0.5
Karakurt 1 1 3 5 7 1 1 100 [ 20 400 | 8 116 | 1 15
SARIKAMI S§ Merkez 1 7.00
Gamyaz 1 4 4 0.03 2.6 1.8
Boy all 3 1 7.00 3
Erzincan 3 2 1 2 2 2 a10 [ so0 | 200 13 15.06| 1.3
s Kemah 1 5
=) ERZINCAN Refahiye 4 1 2 1 2 75 | 0.05 12 | 04 )
x Tercan 1 1 25.0 2
o) Tig 1 3 24.00 3.50
N Karincaduzi 9 1 | 8950 0.05
5 SENKAYA Sepnkaya 6 1 1 1 1 2130 [ 1.0 100 | 15 11
inar 4 1 9.00 | 02
Kiligbogaz 2 1 17.00 | 0.0
oLTU Oltu 3 2 1 400 [ 25 5
Hisar 3 1 2 1 5.8 | 2.0 0.30 2.5
Ardahan 2 1 1 1 8.00 0.04 2 3 | o1
Posof
GOLE Y anlizgam 1 1 0.50 1
Koroglu 1 2 9.00 2.5
Ugurlu 4 50.00
Inonii 2 a 1 1 1 1 2 1 2.02 | 13.0 005 | o00s| 1 Jooi]ois| 4
Kalabak 1 2 1 1 2 2 1.00 | 6.0 0.20 | o1 0.03 | 0.11
Tirkmenbaba 4 1 3 5 1 3 48 | 02 [ 107 ] 400 001] 302
x ESKISEHIR B.Yayla 1 1 1 1 3 4 1 1 0.03 | o5 | 150 01 ] 04 |Joie|oas| 1 | o2
- Kirka 2 1 1 1 2 1 1 3 101 | 0o | 010 ] 001 | o011 001| 05| 29
i Eskisehir 3 1 3 1 1 1 3 5 057 | 20 0.13 [ 0.03 | 05 | 0.02] 121 351
o Sey itgazi 4 4 3 1 2 4 2 4 575.8 520 | 5 Jooi| 6 |152]o005]423
< Gifteler 1 2 1 2 1 1 1 1 2 50 | 010 [ 005 | 2 Jooi]| 2 Jooi]| 1 | 32
a Saricakay a 3 a 3 3 1 1 3 4 1 301 | 08 | 010 |3s10] 1 [oo07| 02 1.05 | 0.0
u Degirmendere 1 0.03
CATACIK Gumelidere 1 1 2.5 0.02 0.1
Alpu a 1 2 0.5 25.36| 0.05 [ 0.15
S.Yayla 1 0.1
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REGION

ENTERPRISE

CHIEFTAINSHIPS

NAME 2000 | 2001 20022003 2004 | 2005 [2006{ 2007 | 2008 | 2009 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Mihaliggik 2 6 1 1 1 4 7 4 5 104 | 47 0.4 4 0.04 [ 213 614 | 311 6.2
MiHALI(;(;IK Kuzitepe 1 3 1 2 2 1 2 4 005 | 24 01 2 0.09 | 0.01 48 16
o Bespmar 1 6 3 3 2 03 37 0.22 09 16
E Catack 1 2 2 4 01| 01 0.03 243
Ll Hocalar 3 8 2 3 1 5 7 3 243 | 112 01 3 05 | 061 | 572 14
g Afyon 5 6 2 4 1 2 13 8 3 2 60.1 7 0.2 1 577 | 75 | 4921 ( 999 | 0.18 2
w Emirdag 1 1 1 3 4 1 2 2 02 | 07 | 01 02 | 443 | 04 | 0.02 0.6
w AFYON
Sinanpasa 3 4 4 4 1 4 3 4 025 | 56 15 | 86 | 015 | 275 [ 102 | 5.06
Sandikh 2 5 1 1 1 4 2 052 | 89 0.5 1 01 | 2611 255
Cay 1 2 1 2 1 1 05 | 05 0.5 2.01 0.1 15
Yaglidere 1 1 1 15 3 14
Esenli 1 1 0.5 1
ESPIYE Karadoga 1 0.05
Tohumluk 1 1 0.1 0.25
Espiye 1 1 1] 1 3 2 5 3 | 15 3 38
Alucra 3 1 2 17 35 | 25
$KHISAR Ugkoprii 1 1 1 3 1 1
$.KHisar 1 2 0.05 2
Tirebolu 1 4 3 1 1 2 1 3 158 | 35 2 0.01 4 2
TIREBOLU Harst 2 s
Gorele 1 2 1 1 1 2 6.5 2 9 4
Akibaba 1 3
Unye 3 1 6 2 1 2 3 2 315 1 92 | 45| 35 12 4.2 3
ONVE Kumru 6 1 3 1 1 36 25 2 5 15
Fatsa 2 1 1 1 3 4 5 6.3 02 45
% Korgan 1 11 1 [ 2 15 | 03 1
%) DERELi Dereli 1 1 2 15 0.01 2.1
E Bulancak 1 1 3 1 1 4 1 10 15 6.5 4 2 71 1
G Bicik 1 1 1 1 45 10 1 0.85
Anbardagi 1 1 1 2
GIRESUN Kesap 1 025
Giresun 1 1 1 1 1 1 1 08 | 01 1 0.1 0.2
K.Kopri 1 2 1 1 4 18 2 05
Karakaya
Gollice 1 0.5
AKKU$S Akkus 1 5
Diizdag! 1 1 8 3
MESUDIVE Mesudiye 2 0.6
A.Alan 1 1 0.25 0.1
Ordu 1 1 1 4 3 0.4 2 24
Cambas! 1 1 0.05 0.05
ORDU Persembe 1 1 1 1 1 1 2.8 1
Golkdy 1 06
Ulubey 1 2 1 1 1 3 4 2 7 0.5 5 0.7 011 | 215
Dinar 2 1 3 1 1 2 1 2 25 1 22 01 3 09 1 2.04
Dazkrri 1 1 1 1 1 3 1 2 03 | 06 | 05 0.2 01 | 014 | 003 | 2.03
ISPARTA Isparta 2 7 2 1 11 2 3 7 7 5 16 | 57 | 05 | 01 | 483) 06 | 011 | 1.8 | 154 | 201
Senirkent 1 1 1 1 2 03 | 05 0.3 0.5 0.03
Kegiborlu 1 1 1 6 1 1 1 2 2 03 | 317 | 05 0.5 2.8
Sogutdagi 1 3 1 1 2 2 06 | 23 4 0.05 104 | 021
Sipahiler 2 0.03
SUTQULER Tota _ 4 4 5 1 2 1 1 2 37 0.4 4.1 2 0225 05 8 0.011
Karadag 4 1 2 2 1 2 2.69 05 0.6 0.55 32 0.95
<< Candrr 2 3 9 1 3 1 2 2 08 | 61 | 41 0.1 8 0.5 052 | 021
= Siitcler 1 1 1 2 1 5 0.1 0.2 0.1 0.035 2 0.06
o Egirdir 3 4 2 7 2 2 10 10 4 5 41 | 437 02 | 109 | 1.8 | 125 |11525| 15.98 | 1243 | 10.7
< Y .Gokdere 1 0.25
a A.Gokdere 1 1 2 1 1 2 1 3 1 05 1 0.5 1 103 0.5 0.3
”n o K.Kulagi 1 1 1 1 1 1 0.3 1 11 05
_ EGIRDIR $.Karaagag 1 1 2 1 1 2.95
Yalvag 2 3 3 7 1 1 7.16 027 | 0.63 | 13.62 3 2
Aksu 5 1 1 21 | 0.03 0.3
MPark 3 1 3 27 0.05 0.535
Pazarkdy 1 1 0.2 15
Camoluk 2 1 3 3 0.5 25 0.9 0.52
Burdur 2 1 1 4 4 6 45 2891 05 221 | 0.65 13
BURDUR Yesilova 1 1 1 1 1 8 2 0.2 29 0.6 0.01 1 715 | 1.01
Kemer 1 1 0.2 0.25
Aglasun 1 1 2 2 2 2 85 8 231 5.6 1.01 0.11

166




REGION | ENTERPRISE NAME | CHIEFTAINSHIPS
2000 | 2001 | 2002 | 2003 | 2004 | 2005 (2006 (2007 | 2008 | 2009 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Golhisar 2 1 2 2 6 2 2 1 3 2 |008)020] 070020088080 0.04]030]|085] 0.20
Golova 2 1 3 2 1 2 4 070] 0.10] 290 | 1.20 0.40] 050 | 6.22
GOLHISAR D ! ! 2|22 010 010 180 [ 008 | 021
Ibecik 2 3 2 1 4 0.35] 045 0.06 0.80| 3.63
:: Altnyayla 1 0.10
o Tefenni 1 2 3 2 1 2 1 1 0.02] 110 1.10] 1.00] 0.05} 0.90 | 2.50 | 0.05
g Ugurlu 1 2 1 1 1 1 1 3 ]1200(420] 300020/ 005 0.15] 0.01] 0.26
[%2] Bucak 6 1 2 1 3 6 31935 1.00 | 0.10 020] 0.81 0.49 | 0.56
BUCAK Mell 2 3 3 2 3 1 3 3 2 | 160|040 0.80] 0.30] 0.36 | 0.50 | 13.00 312 0.95
Kestel 1 2 4 1 1 4 2 1020|050 0.90 | 1.00 0.03 11.51) 0.21
Camik 1 1 1 1 1 4 0.10] 0.10] 0.20 ] 0.20 150 1.64
Pamucak 4 1 3 1 2 1 2 1 2 1330]0.10] 050] 0.20 | 0.30 0.10] 0.02] 0.01] 0.31
Alemdag u ||| :2 3 8 | 24| 7 | 13 [1149[ 030 | 050 | 140 | 0.07 [ 0.21 | 1.94 | 7.89 | 7.39 | 0.93
Sultanbeyli s | 15| 6 | 40 | 16| o | 4| 4| 29 |3 [019|290]010]870 |18 |02 |87 |2403] 442 |34.217
Milli park 1 0.100
Beykoz 8 5 6 | 3] 8 7 5 6 8 3 | 063|340 | 090 [20.10 [ 12.23 | 264 | 418 | 407 | 3.44 | 0.12
KANLICA
Omeri 1 2 2 1 1 2 4 020 | 200 | 1.60 | 0.30 | 0.05 | L.70 1.25
Kartal 6 | 25| 16| 13| 4 3| B | 15| 12| 8 [3215(1470] 070 | 830 [ 0.5 | 250 | 6.12 | 811 | 8.00 | 7.05
Adalar 7 1 5 2 2 2 | 346 | 010 40.10 0.40 0.04 0.06
Kanlica 1| 4|0 fw]|s 7| 5| 24| 20 | 11 [444]22] 130|180 [053|260] 668|37.45[ 1.62 | 1.39
Sie 1 2 1 2 1 3 3 1500 0.70 | 0.10 | 2.00 050 | 270 | 1.55
. Yesilvadi 2 1 1 2 1 1 4 2 215 | 020 | 0.10 | 1.20 200 | 0.20 | 0.92 | 0.7
Sl Agva 3 4 2 1 1 1 |975.00 2.20 | 1.50 1.00 0.01 0.20
Sahikdy 4 1 1 2 1 4 3 2 | 143 0.0 | 0.10 [ 85.00 0.20 | 1.92 | 0.04 013
Durusu 2 4 2 3 2 2 2 1 1 | 1950 440 | 050 | 150 | 1.00 | .00 040 [ 0.20 | 050
Karacakdy 1 1 1 1 1 2 | 015|800 | 3.00 0.01 1.00
CATALCA Silivri 3 8 1 4 1 2 1 1 |1400] 180 | 1.50 | 1630 1.00 | 0.90 | 200 12.00
Yalkdy 1 18.00 23.00
Binkilg 2 1 1 1 2.04 020 | 200 [ 1.00
Gatalca 1 4 2 6 3 2 1 1 | 200 750|650 [ 150 | 2.20 1.30 050 | 0.02
Istanbul 3 6 7 9 4 8 8 8 3 5 | 152|080 | 050 | 640 [ 1.58 | 081 | 233 | 187 [ 1.25 | 410
ISTANBUL Kemerburgaz 4 1 2 2 1 3 1 1 360 | 1.00 [ 0.10 | .19 | 0.01 | 0.24 | 4.00 0.05
Fenertepe 2B 7| 5|7 3 7| 10] 12| 4 |15 [260] 040 260 | 140 | 015 563 | .73 | 6.04 | 151
G.0.Pasa 4 2 4 [ 0] 3 1 7110 6 4 | 257|010 010 | 130 [ 300 120] 209 | 214 | 0.78 | 0.39
- Kurtkemeri 1 1 1.50 0.10
=} . Arboretum 1 1 0.40 | 0.10
BAHGEKOY
m Saryer 4 3 2 8 1 1 4 4 4 2 ] 025|210 |02 |09 [o002]o005] 021 037|25]o05
= Bentler 1 5 2 2 1 0.10 0.21 | 0.02 | 0.06 | 0.20
< Komirkdy 1 1 3 3 3.00 | 3.00 470 4.05
Yumurtatepe 2 2 1 1 2 1 1| 700 400 | 0.70 | 3.00 | 1.03 | 0.01 310
= Gerkezkoy 3 4 1 1 3 6 3 2 | 2000 280 | 20,00 3.00 15.00 [116.00( 5.20 | 330
» Kiy kdy 1 3.00
- VizZE Bahgekoy 2 1 1 2 2 1 |125.00] 2.00 0.03 | 250 | 2.00 | 0.10
Saray 7 1 1 2 38.00| 0.20 | 0.50 1.20
Midye 2 1 2 1 1 2 152.00{ 0.50 3.10 150 | 0.01 0.60
Sergen 1 1 400 0.20
Vize 8 7 3 1 1 |131.50] 51.60 3.10 0.70 4.05
Uskip 1 1 1 1 | o030 Loo 5.00 3.50
Lileburgaz 2 2 1 1 1 | 1000] 10.00] 0.10 1.00 2.50
Demirkdy 1 11.00
Kofcaz 1 2 0.10 | 2.00 150
KIRKLAREL i Lalapasa 0.50
Parhisar 3 2 1 1 2 | 670 | 4310] 0.10 052 | .00
Kirazpinar 1 1 1 2 1 1 2.00 | 0.10 2.00 | 055 | 1.00 | 0.50
Edime 1 1 3 0.60 | 10.00 16.50
Kirklareli 1 1 1 1 0.10 | 8.00 40.00| 2.00
igneada 2 3 250 | 9.10
Is.Tepe 1 2 1 1 1 3.00 | 2.00 0.20 | 0.60 3.00
Sarapnel 2 1 150 | 0.01
DEMIRKOY Kurudere 1 0.10
S.Kulube 1 1 2.00 0.50
Bulanikdere 2 1 1 1.01 | 0.10 | 1.00
Kadinkule 1 0.01
Cakmaktepe
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REGION [ ENTERPRISE NAME | CHIEFTAINSHIPS
2000 2001 { 2002 | 2003 { 2004 | 2005 { 2006 | 2007 { 2008 ] 2009 | 2000 { 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Gaziemir 3N 32| T )03 82 3| 30751260030 (1460(22830( 041 | 1.23 | 103 |638.20] 140
Ula B3| 3| 48166 4] 5 |1263[4600]1530]5550[14.10) 0.40 | 1051 1540| 750 | 1748
fzmi U6 7| BB 6 1310 4 |20483[500)13580 410 | 884 | 202 | 873 | 2085] 9.15 | 250
Borova 3L 85|36 |38 7|6 |12]03]700260(2060[0900] 160|612 |31640] 23219331
Kemalpasa 113 L6 T {73 [1]5[200({2300 0.50 | 68.17 | 983 [ 411 | 257 | 0.05 | 318
iMiR Seferthisar 61325 (4f2f4]2 5 115140 550 | 410 | 7.80 |{351.20{ 400 | 320 | 6.0 110550
Menemen 5006 [ 7552185/ 3 [2630029.70[1640 (117805340 [ 101 | 3621 | 31.94248.10{ 105.50
Karaburun 5P21 2311111 1 (1000] 0.10 | 550 | 460 | 450 { 200 | 0.20 | 150 0.30
Glimiildir 3165|0452 6] 421101750070 (4450(1380(2034] 0.70 | 56.07|607.90] 2.00
Armutiu 315 1 112 5 7050 860 450 007 | 250 108
Karabel 211 1 1 3 170.05] 200 0.50 003 210
Manisa THU 5| 855635 |12]09]810]250 (5790210 | 146 | 531 {22689 200 | 19.78
Yuntdad 35512 5021 7] 31033(390](340(010] 160 080 | 3150 285 | 200
Turgutlu TLT (44223 [2([4] 7 (56700011000 230|450 | 1.30 [ 200 | 155 | 060 | 240 | 1836
VANISA Salhii Bl 84 [ 65 [2[5([8(f 4453699355038 34310028 |1040] 340 600
Sarigdl 61152 [5]3[4[3]6 450 | 100 [ 540 {1950 081 | 130 | L15 ] L70 | 463
Alagehir 17 31212 21 51002(800 1060 | 310 | 0.05 | 0.01 100 | 9.05
Saruhanl F O A 5031621 [400]010]02 940 057 | 170 | 241 255 | 0.70
Ml Park 21314 1 0.24 {0201 010 | 310 0.05
Krkagag Wl R (7T 731985 7 [2378]5%]0530]| 27012010 350 | 200 | 1.29 [ 223 | 626
o= Goitepe WIS 835 43|16 4 (6016 370]260| 130|237 |32 [1540[1069(6612( 230
_ Soma U183 |61 4101316 8 |157.982880) 410 |1000( 420 | 0.69 | 385 | 5.13 [ 10.96] 820
SR Akhisar 61412 24355 4362]4701]060 220 1 033 | 060 | 252 | 050 | 3535
= Golmarmara 2151321 3 0.35 1 84.00 170 | 2.00 | 200 291
Baslams G142 13 (7339 2]2]150([230(030(070]162]042]08 |432]251] 030
~ Zeytiniova 9l B0 2672643 |6L66]950]370/060]|328([270]035]|791]52] 120
Kavakalan 412 51031 311 212{ 020 21017000 | 0.20 024 { 4.00
_ Bergama 515 914351 ] 2] 3 |0356] L2 370 2670 [ 10.25 410 | 4600 0.32 [ 040
Madra St2 ({2t fL{4f7]3[1600]06[600]02 |62 [050 |03 |540]1625( 0516
Y Sakran A5 3] 4]5]1]5]2 71 42511250( 120 | 420 | 297 | 020 | 2039 | 24.00 14
Dikdi 1 20355123210 9.00 |123.10] 1280 | 165 | 120 {40.15( 051 050
BERGAMA Kozak 3 1 u 0.50
Gocheyli 112 T3 f2f[4f2]1[200]210 250 | 1602 052 | 680 | .00 | 1.00
Poyrack 3 110
Inceciker 3 060
Knk 3|S5 L | T [5]413[6]3 0203201 050 | 615 | 634 331 | 840 [ 286 [ 120
Bagalan 915 (3 (3 (222333 |229]580]02|42/]45 [260]070|210]390 | 080
Borly 915 (2 (6L [3[L[5fLf5|533]760]22]|840]010( 050|010 |150]2500] 880
DEMIRCI Demirci 3 A2 (1 ]13f(0]1]5 040 2301 060 [ 030 [ 512 | 351 | 0.40 | 1100
Kula 712123 1{3]13]1 24.75( 130 | 400 | 6.10 050 11020 375 | 100
Selendi 5016 (2151 39 2 4 (197]320]02 25700 1521380 0.70 | 220
Odem A O I 2 3 (15200 0.30 | 0.00 [ 13.00 6.00 [ 630
Kiraz 315133 205 2| 3 |065(400(180(350 080 | 365 | 450 | 130
BAVIDIR Selcuk Ty Ly 50131 2 2100015050 (1620f 050 | 050 35301 100 | 45.00] 7.10
Torbal 4151318 21715 10 11980 550 | 5.20 | 14.60 050 | 4975 0.46 421
Golcik 2 2 1 311500 370 001 532
Bayndr L3133 ]3]3 4 050 | 180 ) 0.20 | 315 (32515 422 350
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REGION | ENTERPRISE NAME | CHIEFTAINSHIPS
2000 [ 2001 | 2002 | 2003 [ 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Tire 2 3 2 1 2 3 3 1 3 |45.00] 4.70 |19.00 0.20 | 250 [ 1.40 | 17.10 | 0.10 | 2.50
@ BAYINDIR Ovack 2 4 1 1 3 3 4 2 3 0.31 ] 66.70 | 0.20 | 0.01 | 0.40 | 3.50 1.00 [ 0.17 J0.113
— Beydag 2 5 3 4 6 8 2 3 7.07 8.30 | 620 4I0[ 9.73] 351 | 4.00 |[21.50
S Gordes 2 5 1 4 7 8 7 8 3 1 350 ] 1.40 | 020 1.70 | 2.46 | 3.14 | 3.26 | 1.82 | 48.03 | 3.00
N GORDES Sahinkaya 2 1 1 4 5 2 4 6 1 2.10| 0.10 | 0.10 | 1.10 | 14.90] 0.22 | 2.09 | 9.93 | 2.00
— Gokseki 1 1 3 1 1 5 0.20 ] 0.10 | 0.30 | 0.03 0.05] 1.19
Giinesli 1 1 1 1 0.50 0.10 | 0.01 0.03
Sucati 1 1 1 1 2 0.10 | 3.00 | 2.10 3.00 | 1.90
Kapikaya 1 2 1 5 1 1 0.20 0.60 | 0.10 10.70 1.90 | 0.40
Bagkonus 1 2 1 1 1 2 8 1 4 0.10 | 1.00 | 0.10] 0.10 ] 0.10 0.20 | 65.85 | 0.10 | 1.80
Pazarcik 1 1 3 1 3 1.50 | 0.20 | 0.60 0.10 3.10
Hartlap 1 1 2 1 1 1 2 1 1 250 ] 1.00 | 3.00 | 1.00 | 0.20 | 0.10 60.00 | 70.00 | 2.50
KMARAS Caglayancerit 1 0.50
K.Marag 3 2 2 1 3 2 5 7 1 4 1110 1.20 | 0.30| 0.10 | 1.40] 2.60 | 0.50 | 8.63 0.05 | 6.10
Elmalar 3 1 3 1 2 2 5 1.10 | 0.50 | 0.90 0.10 5.10 1.10 | 3.60
Balkaya 1 1 1 1 2 1 2 3 0.10 | 4.00 | 1.00 0.20 | 0.20 [ 0.20 1.80 | 3.60
Turkoglu 2 2 2 3 1 2 4 1 20.50 | 1.20 | 0.40 0.40 | 1.13] 2.40 | 430 | 0.20
or Yesilova 3 1 1 1 1 12.10 0.10 | 0.10 | 40.00 0.10
ANDIRIN Andirin 2 2 2 1 1.00 0.20 | 0.20 1.10 1.00
<< Akifiye 2 1 1 1 1 1.01 0.10 0.10 | 1.50
[ad Kaleboynu 1 0.50
< Antakya 10 6 12 8 8 4 6 6 2 9 10.20f 4.30 |10.90f 9.30 | 9.90 | 3.60 | 1.50 | 12.60 | 0.30 | 5.30
Yayladagi 6 2 4 2 6 4 2 10 2 1 6.20 | 2.30 |16.00] 4.50 | 9.20 | 9.50 | 0.10 [490.60| 1.20 | 0.10
= Uluginar 1 2 3 2 2 2 3 6 1 5 0.01 | 263.00 26.00| 2.20 | 16.00] 0.20 | 0.80 | 12.90 | 0.20 | 4.50
=z ANTAKYA Iskenderun 4 3 3 5 5 3 5 6 3 4 127.80] 0.30 | 260 ] 1.00 f 0.80] 0.30 | 2.10 | 2.00 [ 0.30 | 9.50
< g 7 6 2 5 5 4 5 11 8 3 2.50 | 12.50 | 1.10 | 10.90] 14.60] 33.60| 8.00 | 232.30|581.20| 1.50
s Belen 2 2 3 1 4 1 2 5 3 220 | 0.40 |46.50 9.00 | 0.80 | 1.50 | 2.00 2.50 | 2.00
< Hassa 3 1 1 2 3 2 3 5.40 0.10} 0.10 ] 0.30 [ 0.30| 3.10 | 0.40
Kirikhan 2 2 2 4 2 3 2 3 1 0.15[ 020 [ 1.70 [ 11.40] 0.20 .70 0.20 | 10.30 | 1.00
o Afsin 1 3 2 0.10 | 0.40 0.60
I Goksun 2 6 2 1 2 1 2 1 4.60 | 2.00 | 450 | 0.10 0.20 0.50 5.00 | 1.00
<C = B.Camurlu 1 1 4 3 2 1 1 0.50 | 0.50 0.40 | 1.60 0.20 | 0.20 | 0.30
4 GOKSUN Cardak 1 1 2 5.00 0.50 1.00
Yagbasan 1 1 1 4 1 0.10 0.20 | 0.10 | 2.20 [ 0.50
Ebistan 2 3 4.60 0.50
Kahta 1 2 1 1 4 3 2 1.50 | 1.50 | 1.00 0.10 [ 1.30 | 1.00 1.50
Golbag! 2 2 2 3 1 4 6 4 3 0.80 ] 0.70 [ 200} 0.50 | 0.10 | 1.30 | 16.90 [ 0.70 | 2.10
Celikhan 1 1 1 1 1 0.30 0.10 | 0.10 0.10 | 0.10
ADIYAMAN Adyaman 1 4 3 2 3 2 5 1 1 1.00 | 2.40 0.90 | 0.12] 0.30 [ 0.60 | 0.50 0.20 | 0.10
Sanlurfa 4 7 8 4 5 3 4 5 4 5 5.40 | 11.00 | 20.50| 2.70 | 7.90 | 14.20] 1.72 | 2.60 | 570 | 7.21
Siverek 1 5.00
Kilis 5 3 1 3 2 1 2 1.70 | 2.00 | 5.00 6.10 | 1.10 0.50 | 3.50
KiLis G.Antep 1 1 4 1 2 2 2 8.00 | 2.00 | 470 0.10 | 3.10 1.50 0.70
Islahiye 3 12 7 9 3 3 6 2 6 11 | 7.50 | 29.50 | 16.20] 11.20] 6.00 | 3.10 | 5.00 | 2.30 | 16.40 [ 12.80
REGION | ENTERPRISE NAME | CHIEFTAINSHIPS
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
2 Erzin 1 3 2 3 3 1 1 7.00| 1.40| 1.10 | 1.80 | 4.20 0.50 2.00
z DORTYOL Dortyol 2 2 [t 1] 1 [ 21 [2300 0.60 | 1.50 [ 0.10] 350 050 [ 2.20 [ 1.00
E Ufacik
1gdir 1 1 2 2 0.05 | 0.10 0.10 0.04
Dorukyayla 4 3 1 1 113 | 0.4 0.01 | 0.01 | 0.03
SAMATLAR Karl;ll;uyu 2 4 2 5.00 6.00 23.00] 2.00 [ 1.10
Aksudere 2 4 1 4 2 3 2.051 310 0.80 .00 300 453]001]106] 022
Akkaya 4 6 1 2 1 4.62 | 14.50] 9.50 .00 | 0.10 | 4.05] 6.00 [90.21] 0.20
Karadere 3 1 1 2.03 0.10 .00 | 0.80 [ 0.30 | 1.00 | 3.54
Kascllar 4 2 1 1 4.33 | 0.50 .10 | 1.50 0.02] 0.05| 0.20
KARADERE Handuizu 1 1 0.70 0.50 .60 2.00 | 5.80
Kaddagi 1 2 2 1 0.07 | 0.80 .00 | 0.03 2.71 0.05
Caltepe 4 5 2 1 4 3 3 [21.02] 2.30 | 9.00 .50 | 0.10 [ 2.60 | 1.80 | 4.60 1.03
Arag 1 2 3 6 1 2 0.50 2.00 3.08] 150 0.01] 1.30| 0.03
Karkalmaz 2 1 1 2.03 ] 8.00] 0.10
Boyall 1 1 1 1 4.00 0.30 | 0.30 0.20
ARAG Goleik 1 0.10] 0.10
Dereyayla 1 1 1 1 .00 [ 0.10 0.15 0.10 | 0.50
Siragomu 1 1 1 2 0.30 .50 0.01 | 0.30 .00
Kastamonu 2 7 3 1 4 4 1 11.00] 8.60 3.00 | 1.24 [ 0.06 23.21] 3.20 | 0.05
Degirmenciler 4 3 1 3 1 2 3.17 5.50 0.03 .34 | 0.01]0.025
KASTAMONU Golkdy 1 3 2 2 1 2 1 0.05 111.00] 0.70 0.25 0.18] 0.16 | 0.08
Kuzyaka 2 2 1 5.05] 1.70 0.10
Bayam 2 2 3 5 3 2 1.50 | 0.60 143.50 590 1.03 0.01
) Gokirmak 1 1.00
= Karatepe 1 3 2 1 1 2 3 4 1 1.00] 0.10] 1.40] 0.50 0.04]172]0.19] 046 0.02
Kirkcam 1 1 1 3 1 3 4 1 0.05]0.10] 0.10 | 4.40 0.03]8.70 | 1.66 | 0.20
o Taskoprt 2 1 2 011 2.00 011
= Kuzalug 1 1 0.02 0.08
< Hanonu .00
- o Gokrmak T 2 .00 1.00 2.00
1% TASKOPRU Catalcam 1 .00 [ 1.30 0.01
Ginliburun 1 2 1501 020] 0.30] 0.10 0.80
< ocant T .01 [ 2.20 [ 0.50 0.05
X araycik T 0.10 | 050 | 0.70 0.30
arkaya 1 1 1 1141 200] 050 | 0.20 0.04 0.01
Diizdag 2 1 1 4 1 3.30 1.40] 0.10 | 1.00 0.45 | 0.02
Tekcam 1 3 4.00 2.35
Dikmen 2 3 1 1 1 155 3.60 4.00 | 1.00 [ 0.08
Ciftlik 1 1 4.03 | 1.00 0.02
Camlibel 3 1 2 1 1 1.00 | 0.20 0.10 ] 1.20 0.01 0.30
Daday T 2 ) 2 | 0.20] 050 0.50 13.06 0.09
Savag 1 1 1 0.50 8.00 0.07 | 1.00
DADAY Saricam 2 2 1.00 2.10 0.07
Come T 1.00
Yayla 1 2 1 0.20 0.60 0.30 0.005
Ballida 0.10 0.50
Gemiciler 2 1 0.10 ] 2.00 | 0.30 0.02
Altinkum 1 2 0.10 5.00 0.40 1.00
iNEBOLU Doganyurt 1 1 2 4 1 1.00] 0.50 1.00] 051 31.70 0.006
Inebolu 3 2 1 2 9 8 7.00 | 1.50 0.90 | 0.10 1.25]12.17] 891
Senlik
Ozciler 1 1 1 1 1 2 0.50 | 2.00 ] 8.00 | 1.50 | 0.30 110
- AkCay 2 T T 3.10 1.00 1.00
C.ZEYTIN C.Zeytin 2 1 1 1 1 5.50 | 4.00 | 2.00 1.00 | 1.00
Karacakaya 1 1 1 0.30 | 1.00 0.30

169




REGION [ENTERPRISE NAME CHIEFTAINSHIPS 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 1999 | 2000 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 [ 2006 | 2007 | 2008 | 2009
Sorkun 1 2 3 033 4.00 4.30
PINARBAS! Sémlg 1 1 2 022 1.50 10.00
Come 2 1 110 | 0.05
Kurtgirmez 1 1 1 1 1 2 1 8 089|100 0.50 | 0.10 | 0.50 150 | 0.40 | 2.00
Kiire 2 1 1 2 1 4 044 250 2.00 | 2.00 053 | 0.10
Al 1 1 o1 1.00
KURE Kosreli 2 102
Senlik 3 1 1 3 033 150 0.10 | 0.30
Devrekani 2 1 1 2 4 0441 180| 1.00 1.00 0.20
Yesilgol 1 3 2 1 1 7 078]040]960| 0.30 6.00 0.10
D.Dag 2 4 1 3 1 3 11 122 005] 210| 250 |12.10| 5.00 4.20
Akseki 2 2 1 4 044|064 | 160 0.10
TOSYA A.Dagi 1 2 2 1 1 1 1 9 1 1002030 110 [ 0.00| 1.50 | 10.00 | 0.04
) Bademdag 1 1 o1 0.10
= Késdagt 2 1 1 2 4 044 3.00 0.10 1.00 0.60
] Tosya 4 3 1 3 8 089 054] 4.60 0.20 3.30
= Caldagt 2 7 1 2 1 1 14 156 | 0.06 | 0.30| 0.10 | 1.50 | 3.00 2.50
< hsangazi 1 1 1 1 2 022 0.10 0.20 0.30 | 0.01
; IHSANGAZI Eceler 3 2 1 1 6 067]035]020 0.10 0.50
< Kirazltepe 1 150
% Mergiize 1 1 1 1 2 1 4 0441 0.03]| 050 1.00 1.00 0.15 | 0.01
BOZKURT Abana 1 1 0.50 0.05
Bozkurt 1 1 1 1 011 1.00 0.20| 0.20
Kirazdagi 3 1 2 2 1 1 1 8 089 206] 010 0.20 350 | 0.05 | 0.01] 0.01
Azdavay 1 1 1 3 033 3.00 0.03 200
AZDAVAY Krkbudak 1 1 1 1 0.50 | 0.05 | 0.15]0.012
Camiibiik 1 10.00
K.Pinar 2 1 2 1 3 0.33]200] 500 3.02 ] 0.015]
Cide 1 1 1 1 5 3 033]|400]010 150 | 0.05 | 2.07
Giren 1 2 3 033 1.00 2.60
cioE Dagl 1 1.00
Kzicasu 1 1.00
Sehdag 1 1 o1 3.00
Aydos 1 1 1 6 8 3 9 1 |300]| 100 1.00 744 11820 | 2.52
Beysehir 1 1 2 3 2 3 6 18 2 | 050| 2.00 250 11.20 | 0.02 | 6.00 15.90:
Kizildag 1 3 1 1 4 044 0.06 | 10.06 [ 2.00 | 0.05
BEYSEHIR Kurucuova 1 3 1 1 4 044 0.20 6.04 | 1.00 3.00
Yesildag 3 5 1 2 2 1 4 13 1.44]15.60)31.60| 0.10 | 0.50 | 0.40 0.01 12.36!
Seydisehir 3 10 2 3 4 2 2 1 5 24 2.67|36.70| 45.60| 10.50 | 4.50 | 10.00 | 1.03 5.00 | 0.01 | 38.00
Camlica 4 1 1 1 2 1 1 1 12133 150| 0.10 015 | 0421172 053 | 0.21] 0.50
ERMENEK Ermenek 2 9 7 5 3 7 3 3 4 43 478 200| 580 420 | 6.10| 0.16 | 1.51]36.90 | 1.05 | 2.41
Kazanci 1 3 3 2 2 3 3 4 5 1 27 3 | 100|280 080 | 0.10| 0.10 | 0.44] 043 | 1.70 | 2.21| 0.10
Goktepe 2 4 1 4 1 2 2 1 17 189 0.82| 6.50 | 1.00 | 1.90 0.03| 1.30 0.70| 0.23
< Hadim 2 1 2 1 5 056 4.10 1.00 1.20 0.30
- Konya 1 4 2 5 1 5 4 1 1 24 267]220] 090 2.00) 097 | 3.00] 18.05| 0.45 | 0.50 | 2.50
= Bozkr 1 1 4 1 6 067 1.00]16.00 9.00 0.30
Bademii 1 2 1 1 1 1 1 1 9 1 1005]420| 010 | 0.01| 1.00 | 0.30 | 0.70 0.03
o Aksaray 1 1 2 2 7 1 1 15 167 200| 080 | 1.20 | 1.00 24.70 ] 0.50 2.00
< K.Hani 1 1 2 1 1 011050 5.00 | 1.00| 0.05
K. Karabekir 1 8.00
KONYA Giineysinir 1 3 0.10 | 14.00
A.Cigil 3 1 2 1 1 8 089 13.00 001 | 153 | 0.05 0.05
Doganhisar 1 3 1 1 2 2 1 1 12 1.33]0.30] 200| 0.10 | 0.20 | 4.00 2.06 3.38)] 1.80
lgn 4 1 1 1 3 2 3 15 167 750 0.50 | 1.00 010 | 1.52 | 0.80| 251
Aksehir 2 1 3 1 3 1 2 4 17 189 0.50 0.50 | 0.07 | 3.00| 025 | 0.01 | 1.50 | 4.66
Karaman 5 1 3 4 2 6 067 33.20| 3.00 320 | 275 1.00
B.Kisla 3 2 1 1 3 3 7 078 10.00{ 0.80 | 0.30 | 0.30 290 | 1.55
Eregli 1 1 1 3 3 3 033500 0.20| 6.00 | 2.70 2.89
Tetik 1 2 5 2 3 033005 081 0.12] 0.02
Degirmisaz 2 3 6 5 4 4 3 27 3 | 050 |10.10{107.00 1.00 301.10| 1.12 | 0.09
Hisarck 1 2 1 2 3 3 1 2 15 167 0.04] 030 0.10 | 0.10 0.32 |110.02| 0.10 | 0.10
EMET Orenck 3 1 3 2 1 1 2 9 1 0.30 | 1.00 | 0.10 |110.00 0.01 | 450 0.02
C.Hisar 1 1 2 1 1 4 0441 005|050 0.60 | 0.03 | 0.03
< Egrigozdagi 2 4 1 1 1 2 2 1 14 156 | 057 030 0.10 001 | 330| 002 | 0.12 0.50
> Emet 1 3 1 1 1 4 1 2 7 078[050]0.30]| 0.10 | 0.80 | 0.50 0.21 | 0.05] 0.06
T Domanic 2 1 1 2 6 067 102 1.10 | 0.10 | 80.00
'<_( DOMANK; GUrgen.yayIa 1 2 1 2 1 1 2 10 1111 4.00]| 1.00 0.10| 0.07 | 0.01( 0.02 | 0.03
) Alagéz 2 2 3 4 2 1 3 1 122 0.70 0.10| 0.30 | 0.05 0.07 | 0.01] 0.33
« D.Carsamba 2 2 022 0.06
Alabarda 1 6 2 1 2 3 5 4 5 4 33 367 0.10]14.40| 21.00| 0.10| 2.00 | 1.04 [ 1.84 | 3250 | 1.51| 0.09
Tungbilek 4 6 1 3 2 3 4 2 1 26 289 034]100] 050 | 020| 1.00 | 213 | 9.23 | 0.52 0.01
TAVSANLI Tavsanli 5 2 4 2 2 11 122]029 1.30 231.60| 0.10 | 0.06 | 6.19
Balky 2 3 3 2 3 1 14 156 | 170 | 1.60 3.80 | 0.08 150 0.08
Yaylack 8 2 1 3 2 1 4 2 3 17 189 512| 1.50] 0.10 | 1.60 | 0.12 | 0.30 36.40 | 0.25] 0.62
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REGION | ENTERPRISE NAME | CHIEFTAINSHIPS
2000 | 2001 [ 2002 [ 2003 ] 2004 [ 2005 [ 2006 [ 2007 [ 2008 | 2009 | 1999 ] 2000 ] 2000 J 2001 | 2002 2003 [ 2004 [ 2005 [ 2006 | 2007 J2008 ] 2009
Cukurdren 2 2 1 1 2 1 1 6 67| 051] 0.1 0.1 0.02 0.07 | 0.01] 0.04
Saphane 4 8 2 7 2 3 1 5 1 4 34 78 | 0.53 | 21.70| 0.10 | 0.60 | 0.43 | 0.30 | 0.01 | 6.14 | 0.02 | 1.58 |
GEDlz Gediz_ T | 4] 3 T T 2 T | 13__1.44| 100 010 35.10 | 0.0 1,00 | 8.01 0.50
Muratdagt 7 3 2 2 2 T [ 11__122] 108 0.10 0.10 0.12 0.12 | 0.05
Karadona 5 7 2 3 5 T | 4| 2 T | 31344 | 213 | 050 | 0.10 | 6.00 | 0.30 | 0.01 | 0.65 | 0.17 0.05
Caycinge 3 3 T T 3 3 7 3 17 189 | 0.28 | 1.80 | 0.10 | 0.10 | 155 0.04 0.60 | 0.55
Aslanapa 2 2 T 2 T T 2 | 11122 1,00 0.10 | 001 102 ] 0.20 | 0.10] 0.14
< Sabuncupmnar 2 | 4 T T 2 3 B 89 | 0.50 | 4.10 0.10 | 0.05 2.01| 7.02
> Altintas 5 7| 2 T T 2 T | 17 __189 110 0.10 | 050 0.50 | 1.50 | 1.50 | 1.00
I KUTAHYA Dumlupinar 1 2 3 3 1 10 111 0.10] 0.10 [ 0.10 | 0.50 | 0.01
< Cogurler 2 8 T 3 T 3 T 2 | 21233 002 | 140 0.30 | 430 0.01 | 1.32 | 0.01| 1.01
[ Kiitahya T | 11 | 1 3 T T T 3 2 [ 18 2 |001] 170 0.10 | 6.80 | 1.00 | 0.02 2.00 | 1.65] 515
D Oren 2 5 T 3 T 2 2 14156 | 042 | 420 | 0.20 | 0.70 | 0.02 | 053 0.60
« Simav 3 9 3 3 | 4 T T 5 | 4 36 4 | 0.72] 530 | 000 | 1.30 | 1.70 | 0.20 | 500 | 0.52 | 1.10
Kigir 7 T T T T 6067|2417 0.10 19.00 0.40 | 0.10
Aksaz 3 6 T 3 T T T | 13__144| 018 2.20| 0.10 0.07 1.00 | 0.30 | 0.80
Kk 3 T 4044|115 0.10 0.04
Simav Nasa T T T 3 033 0.01] 0.10 0.50 0.01
Alasdgut T 2 3 033 0.01] 050
Korucuk 3 T 5 56 2.90 0.20 | 0.90
SogUt 3 3 T T T T T [ 11 122 1.70 | 0.40 | 0.70 | 0.20 | 0.0L 380.00| 0.10 | 0.02
Silitke 2 3 5 | 10 | 3 8 6 9 3 7 | 53 589 | 150 | 220 | 0.30 | 2.10 | 0.50 | 1.80 | 7.40 | 4.58 | 0.82 | 0.84 |
Uzuncaburg 2 2 3 2 T T 7 1 4 T | 23256 | 250 | 0.20 | 8.00 0.31 | 0.05 | 5.00 | 2.76 | 0.74 | 0.50
SILIFKE Gokbelen 1 1 2 2 3 1 3 6 7 | 0.60 | 6.00 0.80 | 0.90 | 0.97 | 1.20 | 150
YesilOvack 2 2 2 2 T T T [ 12 3 | 1.10 | 0.10 | 9.10 | 2.80 | 3.10 3.00 | 0.01| 0.80
D.Dere 3 T 3 6 T T 5 2 | 24 7 | 540 | 1.00 | 150 | 1.40 | 0.85 | 0.03 | 0.20 | 2.65 0.40
Anamur 2 2 3 1 2 3 3 6 | 28 311105 300.50] 0.60 | 0.24 | 0.10 | 0.55 | 0.03 | 0.93 | 11.60|
Sariyayla 1 1 1 1 1 2 22 | 0.80 0.50 350 [ 030] 1.50
= ANAMUR Abanoz T 0 0 .01
0 Gokgesu 7 T T 2 3 T 2 T [ 11 122 012 0.10 | 12.00 053 | 083 0.01 | 051 0.30
5 Giingoren 3 5 2 0.22 1.00 41.70 | 0.27
s Caltblkl T T T 3 T 3033 0.50 | 0.10 0.25 | 0.03 151 0.10
Camalan T 5 5 2 5 5 7 3 2 [ 38 422 2.00] 130 | 1.00 | 1.90 0.90 | 1.01 | 7.45 | 0.50 | 37.55|
Buladan 2 2 2 4044 5.00 1.00 132 _l
Tarsus 7 2 T T T 5 5 2 | 21233 2.80 | 3.70 | 2.00 0.10 | 1.00 | 2.05 | 3.01 | 0.315
TARSUS Gllek 5 T T 2 2 T 8 089 | 1.20 0.10_| 0.90 0.01 | 0.25 | 0.11 | 0.002
CYayla 1 1 1 3 2 1 [ 10 111 0.20 0.20 | 0.10 | 0.20 | 1.80 0.02 | 0.10 |
Cehenemdere 1 1 1 2 0.22 1.00 0.20 1.00
Karabucak T T 3 T T 2022 1.00 0.50 | 0.60 | 0.30 | 0.30
REGION | ENTERPRISE NAME | CHIEFTAINSHIPS
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Aydinck 4 2 3 3 4 3 1 4 7 2 | 37.20[ 45.20] 0.20 | 050 | 6,50 | 0.31 | 0.01 | 2.55 | 052 [11.55
Zeyne 2 5 2 T 2 T 0.80 | 9.70 [ 0.10 | 0.10 | 0.30 2.00
GULNAR Kuskan 2 3 3 1 T 1 2 1 | 0.40 | 3.80 1.10 | 0.01| 0.10 0.20 | 10.40 | 5.00
Bliylkecel 3 T T 3 8 T 3 2 0.19 | 0.20 | 0.10 | 1.10 | 0.98 0.02 | 5.85 |5037.05
Gulnar 3 3 5 4 2 1 1 7 3 1 | 0.61]0.80[ 400 1.70 | 055 0.02 | 0.15 | 1.16 | 0.17 | 0.01
Permbecik T 3 2 2 3 T 5 T 0.50 | 0.20 | 80.80] 91.50] .12 | 0.01 914.30] 0.0
Mersin 1 1 2 1 T 1 7 3 5| 0.05] 0.10 | 0.10 0.04 | 2.50 | 0.70 | 053 | 026 | 0.73
Davultepe 1 1 1 1 4 5 3| 1.00 [ 0.10 [ 1.00 | 0.30 295 | 072 | 112
MERSIN FPnari 1 1 3 1 1 0.10 0.10 | 402 | 0.09 | 050
=z Aslankoy 1 2 0.01 | 1.00
—_ Gozne 2 1 2 3 T 3_| L.05] 0.10 T05 | 056 | 001 | 01
1) Karacaoglan 1 2 2 0.10 0.60 0.30
Alahan 2 3 T T T T T 2 | 15.30[ 0.80 [ 0.10 | 250 | 1.20 0.03 | 050 | 0.20
14 MUT Kravga 4 2 1 2 5.40 | 1.20 1.50 0.02
w Dagpazar T T T 2 2.50 0.10 0.10 | 0.20
Mut 1 1 2 1| 4.00 0.20 0.21 0.028
= Camica T T T T T 3 T | 0.20 | 0.30 | 550 0.10 | 1.00 | 0.30 | 0.10
Tomuk 1 3 ] 5 3 1 3 0.03 | 1.30 | 0.70 1.35 [ 0.90 | 0.20 0.02
Toros 1 0.05
ERDEMLI Alata 3 4 1 1 3 1 1 5 3 | 114 1.10] 0.30 | 0.10 | 0.70 | 0.66 | 0.03 | 1.53 1.40
Erdemi 3 2 T T 1 1T | 193] 1.60 0.20 | 0.10 120 | 0.02
Glizeloluk 1 T 1 1 T 0.20 0.10 | 0.20 | 1.00 | 0.50
Tekmen T T 2 T T 3 3 3 T _| 0.10 2.60 0.20 | 0.40 | 0.90 | 1.46 | 12.31 | 0.20
Toldag 2 2 1 2 2 2 250 | 0.10 | 3.10 0.20 6.02 | 0.02 | 0.03
BOzZYAZI Kozagacl T 2 ) ) T 0.10 0.60 | 0.20 | 1.82 | 0.05
Bozyazi 5 4 5 4 2 6 T | 13] 5 3 | 4.10] 1.00 | 5.50 | 0.30 | 3.60 | 2.94 | 0.02 | 41.74| 099 | 1.15
Stke: 3 8 3 4 8 2 2 1 1_|83.00] 17.60] 2.50 | 63.10[ 4.80 | 1.20 | 1.60 0.10_| 4.00
Akgaova ) 3 1 2 2 3 1 6 3 | 1.30[60.20[ 1.70 | 1.70 | 0.30 | 0.60 | 0.40 | 0.10 | 0.60 [49.20
Kusadas! 5 3 5 3 2 7 5 2 2| 7.20 | 1.40 | 2.30 | 13.80] 2.30 | 27.40|514.60 0.20_| 6.10
K.M.park 2 0.20
AYDIN Cine 1 5 5 9 3 5 4 [ 0] 6 3 | 050 0.30 [ 3.80 | 1.60 | 1.40 | 2.40 | 1.30 | 4.35 | 0.60 | 2.20
Kogarl T 7 1 3 5 2 ) T 1 | 0.0 | 1.80 [ 3.30 | 250 | 3.20 0.60 | 460 | 1.00 | 1.00
Karpuziu 4 3 2 1 1 3 3 1 1.10 | 3.10 | 7.00 | 1.00 | 7.40 050 | 2.40 | 0.50
< Aydn 7 3 2 3 3 T 4 [ 0] 6 5| 4.40 | 0.60 | 0.40 [ 20.10] 0.50 | 0.10 | 440 | 92.41| 500 | 6.40
3 Germencik 1 2 4 2 2 2 1 1 1 0.20 | 0.30 | 1.70 [40.50] 2.:80 | 1.60 | 30.00 | 2.00 | 1.00
Kemer 8 ) 6 | 12 | 6 3 8 | 24 | 11 | 10 | 4.60] 3.00 | 2.50 | 10.20] 2.30 | 0.90 | 4.00 |446.23] 177.90 | 10.70
0 KEMER Seki T 1 2 2 3 1 2 0.20 | 2.00 0.50 | 0.90 | 1.90 | 050 | 0.20
S Akcay 9 3 5 2 5 8 7 6 | 12 |10.00] 5.40 720 ] 0.20 | 3.00 | 1.90 | 148 | 2.60 | 3150
Y Tepe ) 2 1 2 1 4 7 4 | 10 | 4 |45.00] 0.30 | 050 | 0.40 | 5.00 | 0.80 | 2.60 | 060 | 1.10 | 040
= Verkesik ) ) T 3 3 9 3 8 | 10 | 3 | 1.50]17.70| 5.00 | 040 | 2.20 | 1.62 | 1.00 | 22.90 | 5.20 | 1.30
Muga 2 1 3 1 5 |13 ] 2 5 | 120 0.50 9.20 140 | 070 | 512 | 11.10 | 050
Yarag T 2 T 3 T T 2 0.10 | 0.20 | 0.10 | 2.60 0.10 0.10 | 0.20
MUGLA Gokova 4 3 2 2 2 3 3 2 1 5 | 15.60] 14.30] 0.80 [ 2.10 | 0.20 | 1.60 | 1.20 | 0.20 | 0.70 | 0.70
Denizova 1 3 3 1.00 6.20 | 0.90
Yesiyurt 2 3 3 2 T 1 4 T 2| 0.40 | 2.00 | 1.10 19.10] 0.30 | 0.10 | 0.60 | 0.10 | 0.20
Ula 2 1 1 1 3 2 2 2 | 210 1.00 | 0.20 | 0.10 070 [ 0.60 | 0.20 | 0.70
Karabortlen 2 1 8 2 2 2 0.40 0.50 2.50 0.40 020 | 0.60
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REGION | ENTERPRISE NAME | CHIEFTAINSHIPS
2000 | 2001 [ 2002 ] 2003 [ 2004 | 2005 [ 2006 ] 2007 [ 2008 [2009 [ 19909 | 2000 | 2000 2001 | 2002 2003 [ 2004 | 2005 ] 2006 | 2007 | 2008 | 2009
Nazill 8 | 5 | 2 | a4 | 3 | 5 | 4 | 6 | 8 | 2 | 47 5222222222| 1.10 | 43.50] 0.80 | 950 | 2.20 | 0.90 |91.20] 13.20] 15.90 | 1.20
Karacasu 8 | 5 | 3 10| 6 | 5 4 6| 3| 5 | 55 6111111111] 310 1.40| 2.90 |49.70] 2.10 | 0.90 | 1.00 | 25.78] 0.40 | 34.40]
Y enipazar 2 | 4 | 2 | 3 | 1 | 4| 3 | 1o aiimimiil 2.70 | 2.60 | 3.00 | 250 | 2.00 | 2.00 | 1.70
Saricaova, 2 | 1 [ 1] 2|3 3 | 3 | 2 | 2 | 1o 2111111111 410 0.30 | 2.00 | 0.40 | 3.60 0.80 | 0.40 | 0.20 | 2.20
NAZILLI Bozdogan 7 | 10 | 3 11 | o | 6 | 9 | o | 11| 5 | 80 8888888889 10.50] 3.00 | 0.30 | 49.60] 16.00] 9.40 | 1.30 | 77.80] 6.80 | 6.30
Kemerbarajt 7 | 3] 37258 ]3| 5 |a a s 1.40 | 0.50 | 0.90 | 0.90 | 0.50 | 3.30 [ 10.70] 3.60 | 4.50
Kuyucak 13 | 5 4 | 2 | 5 | 6 [ 6| 1| 2| a 47.20] 4.40 0.70 | 0.30 | 2.80 | 10.40] 1.00| 0.10 | 1.30
K.Dag 1| 1 3 2 | 2 | 2 7 0.777777778] 1.50 | 2.00 10.40 0.20 | 2.10| 0.20
Yenice 5 | 3 [ 1 |1 [ 2 1 [ 1 [ 1 | 1 | 6 | 22 2444444444] 2.60 | 0.30| 0.30 | 2.00 | 0.30| 0.10 | 0.10 | 0.10| 0.10 | 6.80
Fethiye 2 | 4 | 31 9 | 5 9 [ 6 | 4| 6| 7 | 55 6110111111] 0.20] 0.80] 3.70 | 6.80 | 1.10 | 2.10 | 1.60 | 6.60 | 2.90 | 1.40
ineydag 5 | 2 | 2 | 7 3 | 3 [ 11| 8 | 3 | 44 a 130 | 110 030 | 240 0.40 | 0.30 | 8.61 | 2.60 | 0.30
FETHIVE Ozmii 4 | 3| 1545466 38 4.202022222| 2.20 | 0.60 | 1.00 | 1.40 | 29.80] 80.70 | 2.50 | 0.73 | 0.80
Akcay 1 1 0.111111111 1.00
Esen 7 | 9 [ 81 o | 3| 7 [10][ o | 7 | 4 | 73 ®I11111111] 140 ] 2.60| 2.20 | 2.90 | 1.20 | 2.70 | 9.30 | 3.20 | 1.30
Gocek 7 1| 2 [ 1 [ 6 [ 7 | 8 | 7 | 7 | a6 5111111111 1.10 6.00 | 4.10 | 0.10 | 15.70 | 2.60 | 3.60 | 1.00
Sultaniye 3 3 2 3 | 1 | 4 | 1 [ 11 1220202222] 1.90 1.70 0.20 0.30 | 0.10| 1.30
Koycediz 1| 2 | 2| 1|3 10 [ 7 | 3 | 1 | 30 3.333333333] 0.10 | 0.30 | 0.20 | 1.00 | 1.30 1.80 | 2.80 | 0.50
< KOVCESZ Beyobast 6 | 2 | 2 | 8 | 1 | 3 [18] o | 3| 6|5 5 2.30 | 0.40 | 0.30 | 61.00] 0.50 | 1.40 | 2.70 | 2.90 | 0.30
5 Karagam 27 | 9 | 6 | 17 | 10 | 34 | 18 | 11 | 4 | 7 | 143 1588888889 76.10] 3.00 | 1.20 | 13.00 5.10 | 8.90 | 3.40 | 2.50 | 1.40
Adla 1 2 2 | 7 | 1 | 6 [ 5 0555555656 0.10 0.20 0.30 | 1.90 | 0.10
0 AKKGpIU 2 | 3 | 6 | 1 | 2 | 1 | 7 | 2| 3| 1 |28 3111111111]94.00] 5.10| 1.70 | 6.00 | 16.10] 0.20 | 0.70 | 0.20| 0.40
=) Marmaris 2 | 1 | 1| 46| 8 [ 5 [to[1][a]osa 6 2.30 | 0.10 | 050 | 5.20 | 9.40 | 2.80 | 0.60 | 2.80 | 6.60
Dalga 2 | 2 | 2 3 | 6 | 5 | 3 | 5 | 5 | 33 3666666667 500 1.60| 1.10 27.10] 26,50 | 50.50] 1.20 | 8.30
= MARMARIS Cetibel 1| 2 | 22 2 | 3 | 4 | 5 | 2 | 23 2.555555556] 050 | 0.20 | 1776.5] 1.10 1.10 | 040 | 1.30 | 45.40
Hisaroni 8 | 3 | 3 1 2 | 2| 3 [ 3 [ o | 38 | 1 | 37 al11111111] 4.00[157.0] 12.20 | 329.0] 0.30 | 1.60 | 0.30 | 7351] 0.30
Bayrr 1| 2 [ 21 1 [ 1235|532 2 8] 25.00 0.60 | 0.20 | 1.00 | 0.10 | 0.20 | 0.30 | 0.42 | 0.50
Bahtiyar 5 1] 13 5 | 5 | 4| 3 | 27 3 1.40 0.50 | 0.30 | 2.70 1.40 | 35.60] 0.60
DALAMAN Dalaman 7 | 1 [ 411 4 | 4 | 3 | o | 34 3777777778] 150 ] 0.10 | 2.90 | 3.00 | 0.10 0.50 | 3.40 | 1.60
Ortaca 3 2 | 1 | 13 757|736 1 19.30 0.40 | 0.30 | 0.50 | 0.50 | 6.20 | 0.50 | 0.80
Caldere 2 | 4 [ 8 | 1 [ 1215263 3 8| 2.90 | 2.50 | 2.20 |95.00] 0.10 | 1.10 | 0.10 | 0.60 | 0.40
Senyayla 1| 1] 2 1] 3 2 | 2 [ 2 [8 o 0.20 | 51.00] 0.20 0.20 | 0.60 0.20 | 0.30
Yianl 6 1 | 1 [ 7 | 2 | 38 [ 10 tii1111111] 2.20] 1.20 250.00( 0.10 | 0.70 | 276.00
Cakmak 1 1] 2 121 4 | 2 | 14 1555555556 0.50 0.10 | 2.00 | 0.20 | 2.00 | 0.20 0.40
YILANLI Namnam 2 | 1| 1 3 | 1 | 3 | 3 | a | 3 | 21 2333333333 2.0 | 1.00] 0.30 1.40 | 2.50 | 0.30 | 1.40 | 2.80
Gokiepe 2 | 1 | 2 | 1 2 | 1 | 4|3 16 1.777777778] 060 | 0.10 | 0.20 | 0.50 3.20 | 0.10 | 6.40 | 0.80
Muratlar 1 | 2 2 | 2 1 | 1 | 2 [ 10 1111111111] 1.40 | 1.60 2.00 | 3.00 0.10] 0.10 | 0.20
Boyall 2 | 5 1 3 | 1 [ 6 | 1 | 1 | 20 2202022222] 020 3.00 0.20 0.70 | 150 | 3.10 | 0.50 | 0.10
Yatagan 4 | 5 | 5 ] 9 | 9| 5 | 4| 11 ] o | 5 | 66 7.333333333]45.60] 1.00 | 0.80 | 22.80] 8.30 | 0.70 | 0.70 | 2.50 | 1.00 | 3.80
YATAGAN Turgut 15 | 7 | 8 | 2 | 2 | 5 [10]|183]8 ]| 7|72 8 5.60 [ 46.40] 0.70 | 9.10 | 1.10 | 2.00 | 120 | 3.80 | 0.80 | 10.70
Bagyaka 6 | 10 | 3 | 7 | 8 | 1 | 9 [ 17 | 7 | 3 | 71 7.888888889] 4.00 | 2.20 | 1.40 | 120 | 3.00 | 0.10 | 4.80 | 10.72| 2.40 | 0.80
Mentesecayi 2 3 | 2 [ 12 7 | 8 | 5 | 30 3.333333333] 1.10 0.50 | 050 | 0.30 | 0.30 | 0.70 | 593 ] 1.20 | 1.00
REGION | ENTERPRISE NAME | CHIEFTAINSHIPS 507 T 2002 T2005 [ 2004 [ 2005 [ 2006 | 2007 [ 2008 | 2000 | adet —ort [ 2000 [ 2007 | 2007 | 2005 [ 2002 | 2005 | 2006 | 2007 ] 2008 [ 2009
Kavakidere 1[5 s [ 2] 3] 9] 2] 5]3 35][010]18 25.50] 0.80 | 220 | 2.00 | 0.80 [ 3.30
KAVAKLIDERE Belibol 3 1| 2 1 | 2| 1| 2] 7 o720 0.10] 030 [ 010 [ 020 [ 010 [ 020
Mentese 2 | 2 1| 4 1| 2| 2 14 156 10.10] 0.40 0.10] 1.30 [ 1.00 [ 020 | 0.20
< Gokgay 4 1 s [ 1 [ 35| 5] 3|27 3[1w]o1w0 0.70 | 0.30 [ 300 [ 380 [ 490 | 190
i Karacahisar 13 6 |10 25 [ 3] 8] 7] 3] 3|60 667]8ro0]190]2210]300]520] 270 [2604.00] 091 [ 2.40 [ 1.60
) Mumcular 12 o [0 8 310 2] 9 ]25] 5 |93 103]1380[23.60[32.80]61.00][460]1720] 030 [ 322 [27.90] 1.40
Sarigay 13| 7 6 [ s 4] 9] 6 1] 8| 7 |76 8aa]2r00]630]310]1850]060] 190 | 2.00 [1813] 2.00 | 1.30
> MiLAS Milas 7| 7 [ 73] 71 35| 8 [ 1n] 4 [62 689[34001390] 260 [1010] 320] 0.80 [ 4.50 [224.97] 2.40 | 1.80
= Oren 6 | 2 [ a3 9] 510 s 10] 360 667[1820]120]1269] 060 ]570] 200 140 [ 851 [1250] 2.20
Bodrum 2 | 2 | 3|5 | 3] 2| 3] 3| 5 | 3| 3L 344]|3055] 150] 450 |201.50] 18.10] 1.60 | 6.50 |308.60] 3.90 | 16.60
Kayadere 3 [ 26 [ afw[alulse]|s 52 578]0.90]230] 9.60 | 1.40 [ 2.90] 270 [ 1350 [ 1.00 [ 1.70
Selimye 13| 3| 8 [ 8] 5 [ 7 11|13 7| 8 |8 922]2370[ 050 850 | 800 [ 240]23550] 5.00 | 521 | 3.80 | 1.00
Elekgami 2 [ 1 1 1|1 6 067 3.10 | 1.00 001 | 1.50 | 0.70
Kabagam ERE 1 [ a2 1 1 | 14 156]001]700] 1.00 050 | 161 0.50 0.01
Karagerig 2 1|1 |1 2 3 | 2 7 0.78]27.00[30.00] 200 | 050 [0.20] 101 [ 250 | 3.02 [ 49.00
BOYABAT Burnik EE R 1 1 1 9 1 [o010]300] 1.00 [ 3.00 [ 0.07 0.10 1.00
Karagam 1 1.00
Boyabat 2 | 2 [ 1 [2 1| 4 1 [ 1 | 3 [ 2 |19 211[2550]560] 050 | 130 [ 120] 355 | 150 | 0.05 | 015 | 1.05
Saraydizil 2 1 2 2 5 0.56]11.00] 050 0.20 18.06
Aksu 1| 2 1 1 5 0.56 | 0.50 | 10.00 0.50
Adadagi 1[4 1] a4 2 | 2 3 17 189 8.00 | 270 | 0.20 | 3.60 020 | 210 [ 052
DURAGAN Altnkaya 2 [ 2 500 | 1.12
Duragan 1|1 2 | 3 [ a1 ]3] 15 167 0.30 | 0.10 110 | 350 [43.71] 015 [0.036
Aydogan 1| 2 2 1 1|1 6 0.67 | 2.00 | 0.60 1.60 1.00 1.00 | 0.50
o Kumiuk 1 1 2 022 5.00 1.50
O Kepez 0 0
z AYANCIK Akgdl 010
— Komirgoli 3 1 4 4 044 1.60 1.00 4.50
%) Yenice 1 1 011 4.00
Ayanck 1 1|1 3 033]060] 150] 1.00
Gerze 4 1 1 2 3 8 0.89 |15.60] 11.00 0.50 3.00 3.00
Dikmen 2 | 2 [ 21 1| 4 1 1 [ 12 1.33]44.00] 2.00] 5.00 | 5.00 | 2.50 | 15.50 0.30 2.00
Erfelek 1|7 1 1|4 [t [t 16 1.78 | 0.50 | 72.00 2.00 1.00 | 3.80 [ 0.30 [ 050
sinoP Sinop 5 1 2 | 2 4 | 2 10 111 7.16] 030 0.60 [ 0.53 250 | 2.50
Suludiiz 3 1 1 1| 4 6 067 3.00 | 1.00 2.00 | 050 [ 3.70
B.Aga 1 1 [ 2 2 |5 2 1 14 156 050 [ 1.00 | 120 [ 0.20 | 5.40 0.80 | 0.50
A.Yeri 4 [ 21 1|1 1 [ 8 o089][1031] 3.00] 2.00 2.00 | 1.50 0.08
Turkeli 2 1| 2 3 033 3.00 020 | 5.00
TURKELI Gatak 1 1 011 10.00
Kazkdy 1 1.00
Gokgealan 1|1 1|1 3 033 45.00 | 2.00 4.00 [ 0.70
TRABZON Vakf kebir 1 1 011 5.00
Findikii 2 | 2 [ 221372 1] 6 1 | 13 144[39.50] 1.70] 8.30 | 550 | 7.86 | 3.28 0.88 | 126.65| 0.70
Ardesen 1 1] 2 2 5 | 2 6 0.67] 4.00 20.00 [ 11.00] 7.59 23.00 | 8.00
> PAZAR G.Hemsin 1 1 1 1 1 | 3 033]350 0.20 | 0.10 2.00 | 2.00
o Hemsin 1 1 011 3.00
N Pazar 1 1 1 0.11[10.00 15.00
g Sirmene 3| 3 [ 6|3 1] 1 1 [ 3 ] 4 | 3 | 28 311[6950]43.00] 24.00 | 26.00 [29.00] 15.00 | 8.00 | 7.00 | 27.00 [ 31.01
o of 1] 2 1|7 1 2 12 1.33[23.00] 650 | 3.00 [ 27.80 | 7.50 62.00
= SURMENE Araki 2 [ a1 2 9 1 16.50] 8.70 | 10.00 28.50
Sarigam 4 4 044 10.80
Arsin 3 1| 1| 2 1 4 8 089 [16.00[17.00] 1.00 | 5.50 2.00 61.50
MACKA Yesiltepe 1 1 1 011]15.00 2.00
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REGION | ENTERPRISE NAME | CHIEFTAINSHIPS
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | adet  ort [2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Giineysu 0 0
Rize 1 1 2 2 0.222 ] 25.00 3.00 4.01
RIZE Gayeli 1 1 10111 1.00 2.00
kizdere 1 1 1 0111 1.00 2.50
% Derekdy 1 1 2 0.222] 0.20 10.0
N Giimiighane 2 1 1 4 0444] 1.30 | 4.00 5.00
2 Kelkit 0o
['4 Siran 1 1 0111] 0.90
= TORUL Bayburt 1 1 1 0.111 2.00 | 7.00
Krtin 1 1 0.111] 4.00
Zigana 1 1 0.111] 1.00
Torul 0 0
Soganlicay 3 3 1 6 3 2 6 3 2 29 3222| 0.11§ 0.60 | 0.10 | 591.0| 6.70 | 0.05 [ 11.10] 92.90 | 0.80
Karatepe 6 2 6 5 2 9 7 6 2 45 5 2.66 | 38.50| 0.80 | 12.30 5.01] 6.16| 861 | 220 | 1.03
Sipahidagi 6 9 13 8 3 9 7 2 3 60 6.667| 2.98 | 7.30 103.1| 4.14 | 0.38 | 6.06 [125.27| 0.05 | 0.022
Dikmen 3 3 3 3 6 8 6 3 2 37 4.111| 2.10 | 1.60 030 | 0.13] 3.28 | 048] 0.31 | 2.11 | 0.03
Karabiik 5 8 1 4 1 2 7 4 4 36 4 0.31 | 3.40 | 0.30 | 21.00| 4.00 | 0.03 | 2.76 | 0.09 | 0.14
Bagkoy 0 0
KARABUK Kislapazari 1 0.30
N Egriova 2 1 1 1 1 4 0.444 0.10 0.10 0.01] 0.01 | 0.01
< indere 2 4 1 1 2 1 11 1.222 1.20 3.60 0.50 | 0.10 | 0.55 | 0.50
e Kisla 6 1 3 3 1 1 10 1111 4.60 | 0.10 8.21 6.01 | 0.10 | 0.015
2 Ovack 5 3 1 4 5 4 4 4 6 2 38 4.222| 1.26 | 1.70 | 2.00 | 3.60 | 550 | 4.02 [ 0.71 | 6.90 | 1.35] 1.01
LZI) Safranbolu 1 3 1 2 2 3 12 1.333]| 0.01 | 1.80 | 0.20 3.00 | 400 | 2.02
(e} Eflani 5 8 2 6 2 1 1 25 2.778]| 2.16 | 1.70 | 1.40 | 10.90 0.40 | 0.40 | 0.50
N Keltepe 4 5 1 5 6 2 6 1 2 32 3556| 0.11 ) 0.50 | 0.60 | 1.50 | 1.15] 0.04 [ 0.72 | 0.02 | 1.20
Kozdere 1 2 1 3 0.333 0.50 1.20 0.03
Aksu 1 1 1 1 2 0.222 1.80 0.70 1.00 | 0.10
Kurdege 2 2 2 2.60 | 1.52 | 2.20
DIRGINE Goleik 1 2 3 0333 1.00 0.20
Dirgine 1 1 1 2 3 0.333| 0.10 0.10 | 0.50 2.01
Caldere 1 1 2 0.222 0.50 | 0.20
Karadere 2 2 0222 0.20
REGION | ENTERPRISE NAME | CHIEFTAINSHIPS
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | adet ort | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Amasra 4 2 2 2 2 1 2 10 11111 3.30 2.60 | 011 | 4.40 5.20 | 0.03 | 0.938
Bartin 1 1 6 2 2 3 1 2 1 19  2.1111) 1.50 [ 4.90 0.60 | 0.34 | 2.26 | 0.61 | 0.20 | 1.03 | 0.04
Dumanli 1 1 1 3 0.3333 2.00 0.03 | 0.50
Giinye 1 5 3 1 1 2 1 2 16 1.7778 1.00 | 9.20 [ 410 [ 030 [ 0.20 [ 1.20 | 0.40 | 2.60
Kozcage 3 2 1 5 0.5556 3.00 0.90 0.50
BARTIN Sokii 1 1 1 01111 0.20 2.00
Arit 1 3 3 2 5 1 16 1.7778] 0.20 | 0.30 [ 2.90 [ 0.30 [ 0.62 6.83 0.60
Kurucagile 1 2 2 1 1 2 10 11111 0.30 | 0.40 | 0.80 2.14 | 0.60 0.03 | 0.89
Hasankadi 1 1 2 02222 0.30 4.00
Kumluca 2 1 1 2 02222 3.03 150 | 017
Yenihan 4 6 1 4 0.4444 0.70 | 1.50 0.05
Abdipasa 1 7 1 3 4 4 1 21 2.3333 1.00 5.70 | 0.10 2.15 | 081 | 0.87 | 0.10
Durabas 1 1 01111 2.00
Karakigla 1 2 1 2 1 7 0.7778 0.10 6.00 | 0.72 7.00 0.30
[VEVS] Uluscay! 4 3 2 1 2 5 1 1 19 21111 0.30 | 1.60 | 0.30 | 0.01 | 2.00 | 1.38 0.20 | 0.01
Ovacuma 1 3 1 5 05556 0.03 0.10 2.50
Drahna 1 1 1 1 3 0.3333 2.00 | 0.02 0.05 0.30
Uluyayla 1 1 3 1 1 6 0.6667| 1.00 | 1.00 11.00 [ 2.00 0.20
Zonguldak 3 7 4 7 5 4 5 6 6 3 50 5.5556] 211 | 2.90 [ 7.10 [ 2.00 [ 470 | 1.05 | 236 | 1.41 | 2.14 | 2.70
ZONGULDAK Yayla 1 3 5 10 5 6 8 4 1 43  4.7778] 38.00 | 2.30 | 15.60 | 12.70 2.77 | 851 | 3.98 | 0.30 | 0.80
Kozlu 1 1 1 0.1111 0.20 4.70
Caycuma 1 4 1 3 4 6 20  2.2222 1.70 | 5.40 | 0.10 [ 030 [ 1051 6.05 5.79
v Oren 1 1 2 0.2222 0.20 | 0.50
< Akgasu 2 2 1 1 1 7 0.7778] 2.20 | 3.00 | 2.80 | 8.00 [ 0.10 6.00
9 Babadag 1 2 3 2 1 3 8 0.8889] 0.10 [ 1.20 1.50 0.90 [ 0.01 | 0.40
8 DEVREK Beldibi 1 1 0.1111] 1.50
Z Durukan 1 1 0.1111 1.00
e} Sarigol 1 1 1 2 02222 0.50 | 0.50 3.10
N Tefen 1 1 1 1 1 1 5 0.5556] 0.40 | 2.50 0.30 | 0.70 | 0.30 0.30
B.Dere 1 1 1 0.1111] 0.50 0.03
Balkisik 1 1 1 1 2 3 2 1 12 1.3333 3.00 | 0.30 | 1.00 | 0.10 | 1.00 | 3.70 | 0.65 | 0.03
incedere 1 1 0.1111 2.00
Simsirdere 1 1 1 0.1111 3.00 0.02
Yaylack 1 1 0.50 | 0.01
Camiyani 2 0.11
Karayaka 3 1 3 1 2.50 | 66.20 | 0.08 | 0.30
VENICE Goktepe 2 2 2 2 4 0.4444] 20.10 0.02 | 0.06 | 0.10
Bakraz 1 1 1 0.1111] 5.00 0.01
Citdere 1 1 1 1 0.1111 1.00 0.01 | 0.20
Kizikaya 1 1 01111 0.20
Yenice 1 2 2 1 3 0.3333 3.00 | 0.10 1.83 | 0.05
Sariot 1 1 0.05 | 0.05
Kavakil 1 0.01
Kayadibi 1 1 2 1 2 1 8 0.8889] 7.00 | 1.00 | 1.50 | 0.10 2.20 0.60
Eregli 4 9 9 7 3 4 6 2 3 47 5.2222| 2.94 | 6.40 | 8.00 | 9.00 | 0.90 0.52 | 2.14 | 5.30 | 0.63
Cuma 1 3 1 3 1 2 7 7 9 1 35 3.8889] 1.00 | 5.20 [ 1.00 [ 340 [ 050 [ 037 | 560 | 1.66 | 3.12 | 0.01
Caylioglu 1 3 2 020 | 145 | 1.71
KRZ EREGLI Alaph 4 4 2 6 3 13 32 3.5556 510 | 1.30 | 065 | 2.02 | 0.27 | 7.18
Bendere 1 1 1 2 02222 0.50 0.10 0.10
Kocaman 1 1 1 0.1111 6.60 2.50
Suludere 1 1 1 1 1 5 0.5556 0.40 | 0.20 1.50 | 0.50 7.30

Source:www.ogm.gov.tr/statistics
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Appendix 6: Technical Specifications of Aerial Vehicles

Speed Flight Time L:.indlng Take of Water

(km/h) houy | D'SAMCe | pie (miny| CFPECY

(meter) (liter)
Cesna

Discovery 200 3 150 7 -
Plane
Dromader

Water 250 3-3.5 150 7 1.500
Bomber
CL-215

Water 250 3-3.5 200 7 5.000
Bomber
M17&K32

camow 250 3-3.5 : 7 2.500
Helicopter
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Appendix 7: Excel Macro Model

Sub mert()

"mert Macro

' Keyboard Shortcut: Ctrl+q
s = 168 ' number of supply points
d = 168 'number of demand points
Fori=1Tos
lon1l = Worksheets("sheetl1").Cells(i + 1, 2)
latl = Worksheets("sheetl").Cells(i + 1, 3)
'MsgBox (lon1 * 1000000 + lat1)
Forj=1Tos
lon2 = Worksheets("sheet1").Cells(j + 1, 2)
lat2 = Worksheets("sheetl").Cells(j + 1, 3)
¢ = Round(dist(lat1, lon1, lat2, lon2))
yaz=1
Iflatl =0 Or lat2 =0 Or lonl = 0 Or lor Then yaz = 0
If yaz = 1 Then Worksheets("sheet2").Celts{, j+ 1) =c¢
'‘MsgBox (lon2 * 1000000 + lat2)
Next
'‘End
Next
End Sub
Function dist(dlatl, dlonl, dlat2, dlon2)
Pi = Application.Pi()
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earthradius = 3443.89849 'nautical miles

nm2km = 1.852

latl = dlatl * Pi/ 180

lat2 = dlat2 * Pi/ 180

lonl = dlonl * Pi/ 180

lon2 = dlon2 * Pi / 180

cosX = Sin(latl) * Sin(lat2) + Cos(latl) * Cts@) * Cos(lonl - lon2)

If (dlatl = dlat2 And dlon1 = dlon2) Then disO Else dist = earthradius *
Application.Acos(cosX) * nm2km

End Function
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Appendix 8: dmatrix
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