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ABSTRACT

DEVELOPMENT OF A ROAD MAP AND
EMERGENCY HELP AND DETECTION SYSTEM FOR DISASTER SEARCH
AND RESCUE OPERATIONS

Yoncaci, Ilker
Ph. D., Department of Science and Technology Policy Studies
Supervisor  : Assoc. Prof. Dr. Serhat Cakir
February 2020, 347 pages

Despite humanity is advanced so much in information and technology, it is still not
able to interfere or change natural disasters like earthquakes, volcanic explosions and
droughts. Along with natural disasters, caused by immersive improvements made in
information technologies, technological disasters are also become a big problem in
our societies today. New researches need to be made in order to minimize or
completely eliminate the effects of these human-based disasters. There is a common
understanding that disasters cannot be avoided and studies had been made to
minimize the effects of disasters, to reduce life losses, to bring order back to life as
soon as possible and to lighten communal effects. For this to happen, a lot of work
force and commitment are needed by search and rescue teams. In this research, the
time passed for the search and rescue teams to reach the data of the survivors under
the wreckage and how reducing this time affects the actual rescuing process and
disaster management politics is being investigated. An innovative model proposed to
minimize the search period and make it available for local search & rescue
operations especially for first responders. In this thesis; a model is developed from
both expert opinions and data from the project. With this model, a recommendation

set is produced intended for the technologies used, processes that are applied and



policies that are used in disaster management in Turkey. In the last part, suggestions

on lessons learned and further studies are explained.

Keywords : Turkey, Search and Rescue, Life Detection, Emergency
Help and Detection System, Inovation.



0z

AFET YONETIMI ARAMA VE KURTARMA OPERASYONLARI ICIN YOL
HARITASI VE ACIL DURUM YARDIM VE TESPIT SISTEMI
GELISTIRILMESI

Yoncaci, Ilker
Doktora, Bilim ve Teknoloji Politika Calismalari Boliimii
Tez Yoneticisi : Dog. Dr. Serhat Cakir
Subat 2020, 347 sayfa

Insanoglu gelmis oldugu bilgi ve teknoloji diizeyine karsin, dogal afetlere neden
olabilen deprem, kuraklik, volkanik patlama gibi dogal olaylarin olusumu ve
engellemesinde yetersiz kalmaktadir. Bilgi ve iletisim teknolojilerindeki iissel artig
ile insan niifusunun ve hareketliliginin artmasi sonucu dogal afetlerin yani sira insan
kaynakli teknolojik afetler de toplumsal yasantiy1 ve ekonomileri derinden etkiler
hale gelmistir. Bu afetlerin etkilerinden kurtulmak veya bunlarin toplum tizerindeki
etkilerini en aza indirmek igin arastirmalar yapmak, cesitli planlar gelistirmek
gerekmektedir. Afetlerin 6nlenemez oldugu konusunda ortak bir anlayis mevcuttur
ve afetlerin etkilerini en aza indirmek, can kaybin1 azaltmak, toplumsal etkilerini
hafifletmek ve hayati bir an 6nce normal akis diizenine geri dondiirebilmek ig¢in
yontemler arastirilmistir. Bu konuda afet sonrasinda gorev alacak arama ve kurtarma
ekiplerine ¢ok is diismektedir. Bu arastirma c¢alismasinda, arama ve Kkurtarma
ekiplerinin enkaz altinda hayatta kalan insanlarin bilgilerine ulagsma siiresinin,
kullandiklar1 teknolojilerin kurtarma faaliyetleri ve arama kurtarma politikalari
lizerine etkisi arastinnlmistir. Afet sonrast bolgede bulunanlar tarafindan
kullanilabilecek ve arama siiresini kisaltacak bir inovatif model Onerisi sunulmustur.

Bu tez ¢aligmasinda hem uzman goriislerinden hem projeden elde edilen verilerle bir

Vi



model ortaya konulmustur. Bu model iizerinden Tiirkiye’de afet yonetiminde
uygulanan politikalar, uygulanan siiregler ve kullanilan teknolojilere yonelik Oneri
seti gelistirilmistir. Son bdliimde ise alinan dersler ve sonraki caligmalara esas

Oneriler anlatilmistir.

Anahtar Kelimeler . Turkiye, Arama ve Kurtarma, Canli Tespit, Acil

Durum Yardim ve Tespit Sistemi, inovasyon.

vii



To My Wife and My Son

viii



ACKNOWLEDGMENTS

The author wishes to express his deepest gratitude to his supervisor Assoc. Prof. Dr.
Serhat Cakir for his guidance, advice, criticism, encouragements and insight

throughout the research.

The author would also like to thank Prof. Dr. Ali Kalkanli, Prof. Dr. Tiirksel Kaya
Bensghir, Prof. Dr. Murat Pasa Uysal and Assist. Prof. Dr. Ender Seving for their

suggestions, encouragements and comments.

The author is sincerely grateful for the support of the advisors who didn't stop
sharing their upmost assistance despite all illnesses, pains, losses and troubles in their
lives, during this thesis process.

The implementation part (Chapter 5) of this study was supported financially by the
Scientific and Technological Research Council of Turkey (TUBITAK) Prj. No.
7150684.



TABLE OF CONTENTS

PLAGIARISIM ..ottt iii
ABSTRAGCT ..ottt ettt ettt s et e st et et st re bt e e nrestns iv
07/ RTTR vi
DEDICATION ..ottt ettt et e e e e nnee e e viil
ACKNOWLEDGMENTS . ...t IX
TABLE OF CONTENTS ..ottt X
LIST OF TABLES ...ttt Xiv
LIST OF FIGURES........ooi oottt e e XVvii
LIST OF ABBREVIATIONS ...ttt XiX
CHAPTER

1. INTRODUCTION ...ooiiiiiiiiiiet ettt n s 1
1.1. PUrp0oSe Of the STUAY ......c.oiiiiiiiesee s 8
1.2, IMOTIVALION ..eoviiiiiciieie et te e sre e e aneenreas 10
1.3, SCOPE OF STUAY ...oovieiicie e 12
1.4. Planning and Management of the Study ...........ccccceeviieeci i, 14
1.5. Main Contributions Of the TheSIS .........ccceiiiieiieir e 16
2. DISASTER MANAGEMENT ...t 17
2.1. Concepts and DefiNitioNS.........cccovveiiiiiiiicii e 17
2.1.1. CoNCEPL OF DISASLEN ......civeeiieiecie ettt 17
2.1.2. NAUIal DISASIEIS ...cuveeeieiieeieeie sttt e ste e e sneenreeneennes 20
2.1.3. TechnologiCal DISASLENS. ........ccoieiiriiiieieie et 21
2.1.4. Effects Of the DiSASIErS.......ccoiiiiiiiiiieee e 22
2.2. Disaster Management SYSTEMS .......ccccoveiiiiiiiiciieie e 26
2.2.1. Disaster ManagemENT ........ccoieiuiririiieieie ettt 26
2.3. Disaster and Emergency Management in TUIKEY .........cccooeveiineniieninieiennn, 29
2.3.1. Central Organization ..........cccccveiieiiieeiiee e are e 35
2.3.2. Disaster and Emergency Management Directorate ............cccoeevevvevieiiiiennnnn, 39
2.3.3. Intervention Department DIireCtOrate..........cocoveiererininiieiese e 40



2.3.4. CouNntry OrganiZatiON .........cccuereeeeneesieniee e sieesee e sesee e e eesseesreeneesneesreas 41

2.3.5. Volunteers and Non-Governmental Organizations............c.ccoccvevvevieeiesinnnnnn. 42
2.4. Stages of Disaster Management PrOCESS ........cccvevueieeieeriesieeseesiesieseesiesee e 45
2.4.1. Damage REAUCTION ..........coiiiiiiiieiee e 47
2.4.2. PIEPAIALION ....c.eiuiiiitiitiiti ettt bbbt 49
2.4.3. INTEIVENTION ..oviiiiiieie ettt 50
244, TMPIOVING .otiiitieieeiese et se et e e e s e e beesaesseesreesseesaesreeneeaneenreas 52
2.5. Examples of Disaster Management Systems/Projects in Turkey ..................... 52
2.6. Disaster and Risk Management in the World...........cccccooeiiiiniiicc 56
2.7. International Institutions Regarding DiSasters..........cccccevereniieninieniniieeens 58
2.8. Disaster Management in EU..........ccccovoiiiiiiieie e 59
3. SEARCH AND RESCUE ACTIONS IN DISASTERS.......ccccoveivvriiiieianens 60
3.1, Search and RESCUE ACKIONS.......ccueiieiiiiere e nnees 60
3.1.1. Search and Rescue Processes, Relations...........ccoceveieveneneiinincsceeeen, 64
3.1.2. Stages of Search and Rescue Processes, Responsibilities...........c.c.ccccevvnenen. 67
3.2. Tools & Techniques at Search and Rescue Operations............ccccccevveresienen. 73
3.2.1. ReSCUE TECNOIOQY ....cveviiiiiiiiieiieieiee e 73
3.2.2. Search and ResSCUe MEthOUS..........ccccuviieiiiieiieie e 79
3.2.3. Roles of Dogs in Search and Rescue Operations .............cccecveveevveieeneeineinn. 80
3.2.4. Alive Detecting Radar SYStEMS.........cccueiiiieiieiieieceese e 82
3.2.5. Optical Alive Detecting SYSEMS .......coverviririiriiiieieieee e 83
3.2.6. Acoustic Alive Detecting SYSIEMS .......c.coeiiriiiiieieicee e 83
3.2.7. Infrared Alive Detection SYSEMS .........ccoveieiieii e 84
3.3. Information Systems at SAR OPErations............ccceevveieereeieiiese e seese e 84
3.3.1. Priorities of Information Systems at Disaster Management................cccc....... 85
3.3.2. Disaster and Risk Management Information Systems ............ccoccoevvvrvnienen. 86
3.3.3. Wireless Sensor Networks at Disaster Management............ccccceevveveeveiiennn. 90
3.3.4. Robotic Search and ReSCUE SYSIEMS.........ccvviiieiieiie e 92
3.3.5. Health Disaster INnformation SYStemMS..........cccceviriririiiene e, 96
3.3.6. Geographical Information SYStEMS ..........cccciviriiiniinieiee e, 97
3.4. Factors that Affect Search and RESCUE ...........coveiiiiiiieiiie e 98

Xi



3.4.1. Aspects that Extend the Time of Search and ResCuUe ...........cccevevvvviiriinennene. 98

3.4.2. Important Parameters and Needs in Search and Rescue Operations............ 100
3.4.3. Participation of Public to Search and Rescue Operations..............cccccocvenen. 106
3.4.4. Information Requirements in the Period of Search and Rescue................... 107
3.5. Fast Search and Fast RESCUE..........ccoiiiiiiiiiiiicieee e 112
3.5.1. Priorities at Fast Search and RESCUE...........ccovviiriiieieie e, 112
3.5.2. Integration of Technology to Traditional Methods ............cccccevevieiiiiennn, 114
3.5.3. Experiences and Lessons LEArNed...........cccevvereeiieiieerieiiieseeseseeseesiesee e 116
3.6. Chapter SUMIMANY .......ccoiiiiiiiieiei et 117
4. A RESEARCH METHOD REGARDING SEARCH AND RESCUE
ACTIONS OF DISASTER MANAGEMENT IN TURKEY ......ccccovvineivnirierinen, 121
4.1. Face to Face Meetings and Interviews with Search and Rescue Experts

AN DEIVALIONS  ..vivieiiieie ettt e st be e sae e teereenreenteeneenreas 121
4.2. A Survey on Tools and Techniques to Get Survivor Data at SAR ................ 126
4.3. ReSEArC ODJECLIVE ......oiveeiicec et 128
4.4. Scope of Research and LIimitations ..........ccccovveveiieiieie s 129
4.5. Pilot Study / Developing the Scale ..., 131
4.6. Population of the Research and Sample ChoicCe ..o, 133
4.7. Application of the SUIVEY ........ceooi i 135
4.8. Hypotheses of the RESEAIrCH .........cc.ccveiiiiicic s 136
4.9, DAt ANAIYSIS ..ottt 137
4.10. The Descriptive and Demographical Structure of the Study ............cccoeueeeee. 138
4.11. Research Reliability ANalySiS.........cccoieiiiiiiiieie s 139
4.12. FINAINGS  coeeoiece ettt ettt re s e be e beeneenne s 141
4.13. Chapter SUMIMAIY .......ccoiiiiiiiiiieieeieeee ettt 149

5. EHDS-A SYSTEM THAT HELPS TO REDUCE THE TIME NEEDED
FOR SEARCH AND RESCUE TEAMS TO LOCATE SURVIVORS UNDER

THE WRECKAGE ...ttt 154
5.1. Problem, Purpose and SCOPE ........ccccuiiiirieieieie st 154
5.2, MEtNOAOIOQY ... .oviiiiiiiiieiieiee e 157
5.3, C00E OF PraCtiCe.......cceieieieieiiesiesee e 162

Xii



5.4. Objectives of the Design Stage of the Project ...........cccooeviniiiiniiniiicenn, 163
5.5. Emergency Help Unit (EHU) and Emergency Help Detection Unit (EHDU)164

5.5.1. Emergency Help Unit (EHU) .........cccooiiiiiiieeceeee e 164
5.5.2. Emergency Help Detection Unit (EHDU) ........ccooiiiiiiiiiiiiiiceeieen 168
TG T =] [0 B =T TSP RPR 170
5.6.1. DiSTANCE TESES ..ecveeuieuiiiiiieiie ittt bbbt 173
5.6.2. Penetration TESES .....couiiviiiiiiiiisiieisee et 174
5.7. Limitations and ASUMPLIONS.........cccueiiiiieiieiie e 183
5.8. Chapter SUMMAIY ........cccoiiiiiiiieieieie sttt 184
6. CONCLUSION AND FUTURE WORK ......cooiiiiie e 187
B.1.  CONCIUSIONS ...eiieiieieiesie sttt 187
6.2. Suggestions and ROAA Map .........ccceeveiieiieiiiie e 195
6.2.1. Strategy / Politics at Disaster Management at Turkey ...........ccccocvvvviienenn, 195
6.2.2. Threats to Intervention Stage of Disaster Management............cc.ccoovvvvenennn. 200
6.2.3. Search & Rescue Supporting Infrastructure.............cccocveveiievvece s 204
6.2.4. Tools & Techniques of Intervention ProCess ...........cccovveveiieieeriesieeseesneanns 208
6.3, FULUIE WOIK....c.eiiiieiiiee ettt enes 211
REFERENGCES ..ottt e e e e 213
APPENDICES

APPENDIX A : Interview QUESLIONS ......c.eccveeiiieiiieiie ettt 222
APPENDIX B & INTEIVIEW ANSWELS .....covierieeiierieeieesiesieesieeseesseeseeeeesseesseeneessesssens 224
APPENDIX C : Problem, Hyphothesis and Sub-QUESEIONS ............ccccocvvvriniennnn. 227
APPENDIX D : Survey and RESUILS .......c.ccviieiieicc e 236
APPENDIX E : EHDS SOUICE COUE ...c..eoveivieiieieiesie sttt 283
APPENDIX F : CUrriCUIUM VITAE ....ocveeiieece e 318
APPENDIX G : Turkish SUmmary/Tiirkge Ozet ........c.ccvvvivrvereriiieerereeseeerenes 320
APPENDIX H : Thesis Permission Formu/Tez Izin Formu ..........ccccccccovevrurnnnen. 347

Xiii



LIST OF TABLES

Table 1 Loss of Lives Caused by the Disasters Around the World .............cccoevreennenn 2
Table 2 Big Scale Earthquakes of Last 19 Years in TUIKeY .......cccccvvevverriirsieennnnn, 10
Table 3 Natural and Technological Disaster Relation ...........ccccccoeeviveiiiiiiicciienen, 21
Table 4 Cooperation and Coordination for Technological Disasters......................... 23
Table 5 Service Groups to be Assigned at a DiSaSter ..........ccccovvevviieiiveieeieseennean, 63
Table 6 INtervention LEVEIS ..o e 67
Table 7 Minimum Personnel Requirement for a Heavy USAR Team .........ccccccovenee. 69
Table 8 USA Disaster Management Core COMPELENCIES ......ccccvevvveveieerreeiesieennan, 71
Table 9 Search and Rescue Operation Action POINES .........c.cccevveeveivieieenecc e, 72
Table 10 Situational Awareness ACtion POINES .........coovviiieiiienenc e 73

Table 11 Tools and Systems Used in Search and Rescue Operations in Turkey....... 75

Table 12 Priorities for Next Generation Rescue Tools and Technologies ................ 76
Table 13 US FEMA Search and Rescue Material Samples .........cccccccvvveviiiicieennenn, 77
Table 14 AFAD Material EXamPIES .......ccoooiiiiiiiiiiecee e 78
Table 15 Priorities of Information Systems of Professional Teams .............c.cccoc...... 85
Table 16 Aspects that Extends the Time of Urban SAR Operations ........................ 99
Table 17 Amount of Wreck After DISASLErS .........ccccvviiireniieieie e, 102
Table 18 Features of Public After DISASLErS .........ccccuviiirieiiiiee e 107
Table 19 The First Questions of Search and Rescue Teams .........cccceeeeevveecveenene, 108
Table 20 Importance of Information NECESSItY .........cccevevieeiiiiieiiecece e 109
Table 21 Survival Rates After Earthquake ..........c.cccooviiiiciii e, 111
Table 22 Priority List in a Fast SAR Operation ..........ccccoovvvvineneneneneseseeeeen, 113
Table 23 New Technologies Expected to be Integrated ...........cccovovevvviiiiieneiiennnn, 115
Table 24 Information of Alive Victims that Search Teams Need .............ccccveueenen. 123
Table 25 EXPErt Profiles ..o 123
Table 26 Important Aspects Detected From Face to Face Meetings ...........ccccoc.... 124
Table 27 Subject Related to Research ODJeCtiVE ..........cccoeivieiiieniiieeee, 128
Table 28 Question Topics Related to Research Objective .........cccccvevviieeiiecnnenn, 130

Xiv



Table 29 Important Aspects from Face to Face INterviews ..........ccccocevvevneennenn, 132

Table 30 Gender DiStriDULION ........ccooiiiiiiieie e 245
Table 31 Average Ages According to GeNder ..........cccocevveieieene s, 245
Table 32 Age DiStrIDULION ........ccoiiiiiiiiiiciee e 246
Table 33 Educational AttainmeNnt ............cooeiiiiieieiie e 247
Table 34 AIMa MALET ....ooiiieiee bbb 247
Table 35 Participants’ Organizations ..........c.cceevvervesieereeseereesieesesseeseeseesseseesseens 249
Table 36 Units of AFAD WOIKEIS ......cccoviiiiiieieie et 250
Table 37 Working Periods According to GENdEr ..........ccevveieienenenineseeeeeeene 250
Table 38 WOrk DiStribDULION ........ccooiiiieiieece e 251
Table 39 Reliability ANAIYSIS ......cociiiieiieie e 140
Table 40 Technical Part Questions Article Distribution ............ccocevvevviiiieeiieenee. 252
Table 41 QL. ANSWELS ....oeiuieiieiiesieeiesteesieesteesee st e steaseesseesteeseesseesteaneesseesseeneesseeseans 255
Table 42 Q2. ANSWELS ....ooiuieieeiieeieeiesie st e e esee e ste e sraesteeseesre e teaneesreesseeneeaseeseans 256
Table 43 Q3. Search and Rescue Action Phases .........cccoceeveeivieeiie e 256
Table 44 Index of Ordered StAEMENTS ........cccoceieiiiiiirieee e 259
Table 45 Q4. Search and Rescue COMPONENES .......ccvreririeiieiieie e 260
Table 46 Q5. Important Statements at Search and ReSCUE .........ccccceveverveiriieennenn, 263
Table 47 Q6. Search and Rescue Works’ Importance ...........ccoceeeevreneiicnenecnes 266
Table 48 Q7. The Time at Search and RESCUE .......c..cccvvvvvieieeiiieeiie e 266
Table 49 Q8. Succesful Search and RESCUE .........cccvevieiiieeiieiee e 267
Table 50 Q9. Search and Rescue Tools and TeChNIQUES ........cccoevrererineiicieienn 268
Table 51 Q10. Search and Rescue Methods ..........cccevivivieeiieiie e 269
Table 52 Q11. CONSLIUCLION TYPES ..veiieivieieiie et 272
Table 53 Q12. EXisting TEChNOIOGIES ......coooeiiiiiiiiiiiieee e 273
Table 54 Q13. Effective Sides of Existing Technologies ..........c.ccccooviiiiiiiicnnn 274
Table 55 Q14. Not Effective Sides of Existing Technologies ............ccccceevveiueenenn. 275
Table 56 Q15. Features of EXiSting TOOIS .......ccocoovieiieiiieiiece e 276
Table 57 Q16. IMPOrtance LEVEIS .......cccoviiiiiiiieie e 278
Table 58 Q17. Sufficiency Levels of Tools & Techniques ...........cccocvvvrivniiinenne 281
Table 59 Q18. Modern Tools of Informatics Effects .........cccccooveiiiiiiiieiciiecc 282

XV



Table 60 Q19. Information Systems EFffeCt .........cccccevviiiiiiiiie e 283

Table 61 Values Obtained from the DeVviCe-1 .........ccocvvviviiinieiene e, 177
Table 62 Values Obtained From the DevViCe-2 .........cccvvvviviieinieieie e, 179
Table 63 DBM and MW REIALION .......cccooviiiiiiiieiieeee e 182
Table 64 Amounts of Average Declination of the Signal .............cc.cociiiiieen, 183
Table 65 Suggestions Regarding to Strategy / Politics at Disaster Management ...197
Table 66 Suggestions Regarding to Threats to Intervention Stage ..........ccccceevenee. 202
Table 67 Suggestions Regarding to Search & Rescue Supporting Infrastructure ... 206
Table 68 Suggestions Regarding to Tools & TeChniques .........cccccevvveiieieniinnnen, 210
Table 69 Question No.1 Chi-Square Test RESUILS .........ccovviiiiiiiiniiccee, 229
Table 70 Question N0.2 Chi-Square Test ReSUILS .........ccccevveveeiieiiereeic e, 230
Table 71 Question N0.3 Chi-Square Test ReSUILS .........ccccovveveeiieiiieiece e 231
Table 72 Question No.4 Chi-Square Test RESUILS .........cccovvviiiiiiiniinceeee, 232
Table 73 Question N0.5 Comparison ReSUILS .........ccceivriiiiiiieieneeceee, 234
Table 74 Question NO.18 RESUILS ......c.ccoviiiiieiiiceccee e 235
Table 75 Question N0.19 RESUILS ......c.eeiiiiiiieiiiceece e 236

XVi



LIST OF FIGURES

Figure 1 Number of Masses and Disasters Between 1990-2014 ..........cccccevvvvvviinnnnns 3
Figure 2 Strongest Earthquakes Worldwide .............cccooiiiiiiiinciceeeee, 5
Figure 3 Road Map Of StUAY .......c.coiveiiiieiicc e 12
Figure 4 Face to Face Interviews With Experts in Ankara ............cccccvevevviieieennnnn, 15
Figure 5 Distribution of World Population into Urban and Rural Areas................... 17
Figure 6 Map of Earthquake REgIONS ..........cooviiiiiiiiiiiieee e 18
Figure 7 Disaster Management ACtors in TUIKEY ........cccoovriirieiinenenineseceeeeeee 22
Figure 8 Psycho-Social Stages of DISASters.........cccccvvivieiieiieiie e 24
Figure 9 The 10 Most Significant Natural DiSasters ...........cccccvvvevieeveiieeveereseennnn, 27
Figure 10 Countries With the Most Affected People From Earthquakes ................. 30
Figure 11 Disaster and Emergency Supreme Board .........ccccooeveiiienininienisieneens 36
Figure 12 Disaster and Emergency Coordination Board ...........ccccceeevveviiiieieennnn, 37
Figure 13 Earthquake Advisory Board ............ccccceveiieiieiiccic e 38
Figure 14 AFAD OrganizZatiOn ...........cooeriiieieiieriesiesie st 40
Figure 15 Disaster Management LOOP ......ccceiverierierereriniseeeeiese e 46
Figure 16 Rate of Casualties to Survivors in Last 20 Years ........ccccccevvveveevieseenenn, 51
Figure 17 Basic Aspects of Search and Rescue Operations ...........ccccceevveveevieieennnn, 62
Figure 18 Real Survival Rate After DISAStErS ........ccovvriririiiieieie e 64
Figure 19 Predicted Survival Rates After DISaSters ..........ccoovverenenenicnieniseseeees 65
Figure 20 INSARAG Search and Rescue Processes, Relations ............c.cccccceeveennen, 66
Figure 21 The Urban Search and Rescue Response Framework ............cccccceeveennen. 68
Figure 22 First Reactions in Search and ReSCUE ProCess .........ccccovvverirvreneeinennns 110
Figure 23 Age DIStriDULION ......c.ooiiiiiiiiiiieece s 246
Figure 24 EHU And EHDU Unit COMPONENLS ......ccceevviiieiiciiecie e 162
Figure 25 ESP8266 ESP-12 Module SchematiC ..........ccccocvevieiie i, 164
Figure 26 ESP Module And Arduino Mega Connection ..........c.ccccoocevereneneninennns 165
Figure 27 All PCB Outlook From Above And BEIOW .........cccceviiiieniiiniiieen, 166
FIQUre 28 EHU DESION ...cvviiiiiiie ittt sttt ne e 166



Figure 29 EHU’s Template’s Detailed Outlook ...........cccovvviieieninininiiiseceen 167

Figure 30 EHDU Opening Screen, Menu, Wifi List .........cccccoveiiiiiiiiennciciee, 169
Figure 31 EHDU Port Connection on Client Mode and Access Points .................. 169
Figure 32 EHDU RaNGE TaD ...cvcoiieieiie e 170
Figure 33 Distance Test Iterations FOr EHDU ..........ccccooiiiiiiinniein e 171
Figure 34 The Values Received From EHU to EHDU (5 Iteration) ....................... 172
Figure 35 The Values Received From EHU To EHDU According to the Distance 172
Figure 36 Open Field TESt SCENE ......ocveiieieiieceee e 173
Figure 37 Cankaya Anatolian Agriculture and Vocational High School (South To

INOFEN) et bbb 174
Figure 38 Cankaya Anatolian Agriculture and Vocational High School (West To

] SRRSO 175
Figure 39 Placement of EHU in the Wreckage (Device ) ......ccooovviviniiinnieennnn, 175
Figure 40 Placement of EHU In The Wreckage (Device 1) ........cccccoovriiiiininennenn 176
Figure 41 Outlook of the Building Before Destruction (West To East) ................. 176
Figure 42 Signal Power From EHU Located in Wreckage (Device ) .................... 177
Figure 43 Signal Power From EHU Located in Wreckage (Device Il) .................. 179
Figure 44 Recognition of 2 EHU Devices Under Wreckage by EHDU ................. 181
Figure 45 Brain Map of Implementation / Validation ..............ccccccoeiveviiciienen, 192

Figure 46 Roadmap to Technology Policies at Disaster Management in Turkey ...195

Xviii



EHU

EHDS
EHDU
AFAD

AHDER

AKFEN

AKOM

AKUT
API
AVEA
AYDES

BLUETOOTH
BIM

CBRN

CRED

DBM

DDK
DRR
EM-DAT
EYDAS

LIST OF ABBREVIATIONS

Emergency Help Unit

Emergency Help And Detection System

Emergency Help Detection Unit

Prime Ministry Disaster and Emergency Management
Presidency (Afet ve Acil Durum Yonetimi Baskanligi)
Disaster Preperation and Education Society (Afete Hazirlik
ve Deprem Egitimi Dernegi)

Disaster Temporary Urban Management System (Afet Gegici
Kent Yo6netim Sistemi)

Istanbul Municipality Disaster Coordination Center (Istanbul
Biiyiliksehir Belediyesi Afet Koordinasyon Merkezi)

Search and Rescue Organization (Arama Kurtarma Teskilat1)
Application Programming Interface

A Telecom Operator in Turkey

Disaster Management and Decision Support System (Afet
Yonetim ve Karar Destek Sistemi)

Wireless Personal Area Network

Building Information Modeling

Chemical, Biological, Radiological and Nuclear

Centre for Research on the Epidemiology of Disasters

Power ratio in decibels (dB) of the measured power
referenced to one milliwatt (mW).

Earthquake Advisory Council (Deprem Danisma Kurulu)
Disaster Risk Reduction

CRED International Disaster Database

Electronic Help Disbursement System (Elektronik Yardim

Dagitim Sistemi)

XiX



FDMA
FEMA
FM
GHZ
GIS
GPS
GSM
HF
HZ
ICDRM
IDME
IDRM
IEMS

[ZAYBIS

INSARAG

JMA
JICA
MHZ
MW
OCHA

OFDA
OKS
0SOCC

RF
RSSI
SAR

Fire and Disaster Management Agency of Japan

Federal Emergency Management Agency

Frequency Modulation

Giga Hertz

Geographic Information System

Global Positioning System

Global System for Mobile Communications

High Frequency

Hertz

Institute for Crisis, Disaster and Risk Management
International Disaster Management Exhibition

International Institute for Disaster Risk Management
Integrated Emergency Management System (IEMS)
(Biitiinlesik Acil Durum Yo6netim Sistemi)

[zmir Disaster Information Management System (izmir Afet
Bilgi Yonetim Sistemi )

International Search and Rescue Advisory Group
(Uluslararast Arama ve Kurtarma Danisma Grubu)

Japan Meteorological Agency

Japan International Cooperation Agency

Mega Hertz

Moment Magnitude

Humanitarian Help Coordination Organization (insani
Yardim Koordinasyon Orgiitii)

Office of U.S. Foreign Disaster Assistance

Incident Command System (Olay Komuta Sistemi)

On Site Operation Coordination Center (Saha Operasyon
Koordinasyon Merkezi)

Radio Frequency

Received Signal Strength Indicatior

Search and Rescue (Arama ve Kurtarma)

XX



SSA
SMS
SUPER-MAN

TABB
TAMP

TDVM

TEYDEB
TURKCELL
TUBITAK

UDAP

UDSEP

UHF
UN
UNDP
UNICEF

UNISDR
UNOSAT

UNU-EHS

USAR
USB
VHF
WHO

Shared Situational Awareness

Short Message Service

Mobile Temporary Network Using Urban Disaster
Preparation and Emergency Response

Turkish Disaster Data Bank (Tiirkiye Afet Bilgi Bankasi)
Turkey Disaster Intervention Plan (Tirkiye Afet Miidahale
Plani)

Turkey Earthquake Data Center (Tiirkiye Deprem Veri
Merkezi)

Technology and Innovation Funding Programmes Directorate
A Telecom Operator in Turkey

The Scientific and Technological Research Council of
Turkey (Tiirkiye Bilimsel ve Teknolojik Aragtirma Kurumu)
National Earthquake Research Programme (Ulusal Deprem
Aragtirma Programi)

National Earthquake Strategy and Action Planm1 (Ulusal
Deprem Stratejisi ve Eylem Plani)

Ultra High Frequency

United Nations

United Nations Developing Program

United Nations International Children's Emergency Fund
(Birlesmis Milletler Cocuklara Yardim Fonu)

United Nations Office for Disaster Risk Reduction

The United Nations Institute for Training and Research’s
Operational Satellite Applications Programme

Environment and Human Security Institute of United Nations
University

Urban Search and Rescue

Universal Serial Bus

Very High Frequency

World Health Organization

XXi



WIFI : Wireless Fidelity
WFP : World Food Programme

xXxii



CHAPTER 1

INTRODUCTION

Disasters are known as the great influences with an immense power to change the
lives of people and the foundation of the societies since the beginning of the history.
Both natural disasters and manmade disasters affected and still affecting the lives and
people by creating immense destruction power. Disasters that happened in the past in
different locations and time, are the events that are still affecting our lives today. In
Turkey, along with the most important example of disaster of the earthquake with the
magnitude of 7.4 in epicenter of Gélciik that happened on 17" August 1999, different
kinds of disasters in different locations are seen. Golciik earthquake is known as the
biggest disaster that happened in Turkey during 20" Century (JICA, 2004). In near
history, loss of lives in the world are recorded as 22.000 in 2013, 10.000 in 2014
(Ersoy, 2014), 7628 in 2016 (Gerdan, 2019), 9697 in 2017 (Kishore et al., 2018). The
numbers affected from the natural disasters are about 100 million per year.

Among with the dead, masses affected from the disasters, however are recorded as
millions in each year (Guha-sapir, Hoyois, & Below, 2014)Figure 1). Only in first 3
months of 2015 there were 2581 earthquake with more than 4.0 magnitude (M>4.0),
two volcanic eruption, numerous floods, severe storms and hurricanes, tornados,
landslides, avalanches and frosts. This situation shows the effects and of the natural

disasters to the societal living and the inevitableness of them.

Perpetual repetition of the disasters and the inevitable natures of them cause different
results and effects all around the world. According to Erkal & Degerliyurt (2009) the
most important factor in this subject is the different precision and approach of the

societies.



Table 1 Loss of Lives Caused by the Disasters Around The World During 2007-2016

Period
Types Of Disaster Loss of Life*
Earthquake 35.174
Drought 2.004
Extreme Temperature 7.452
Flood 5.553
Landslide 830
Storm (Hurricane, Cyclone, Typhoon) 17.114
Mass Movement 23
Volcanic Activity 46
Wildfire 78
Total 68.274

* Between 2007-2016, (Kishore et al., 2018)

Erkal & Degerliyurt (2009) mentioned a striking example of two different
earthquakes that occurred in very little time differences like 17" August 1999 in
Turkey and 2003 in Japan. Earthquake in Japan was more effective than the
earthquake in Turkey, however there was only one person who passed away in Japan
during that earthquake with the reason of heart attack, meanwhile in Turkey, the
number of losses were around 16.000 people. Similarly, economical losses that show

parallelism are a common fact.
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Figure 1 Number of Masses and Disasters Between 1990-2014
(Guha-sapir et al., 2014)

This situation is an important one for focusing on and for studying, from the
viewpoint of Turkey. There are many similar results and studies in the literature
related to this situation. There are studies related to health informatics in disasters by
Ada (2013); change in disaster management by Aktel (2010a); troubles that are faced
during disaster management Statheropoulos et al. (2015) and by Akyel (2010);
reconstruction after disaster by Arslan (2009); search and rescue units' activities by
Aydogdu (2010); search and rescue techniques under avalanche by Ayuso, Cuchi,
Lera, & Villarroel (2015); wreck survivor specification techniques by Brough,
Morgan & Rutty (2015) and Mcconnell et al. (2010); optimal distribution and
assignment of search and rescue teams by Lichun Chen & Miller-Hooks (2012);
usage of robot technologies during disasters by Lin Chen, Wang Lu, & Xu (2011),
Lin Chen et al. (2011), Reddy, Kalyan & Murthy (2015), Tokuda, Yagi, Kinugasa, &
Miwa (2010); usage of wireless technologies for reducing searching period during
search and rescue activities by Chenji, Zhang, Won, Stoleru, & Arnett (2012),
Fujiwara & Watanabe (2005) and Ochoa & Santos (2015); usage of sensors during
search and rescue activities by Dandoulaki & Andritsos (2007); modelling situational

awareness in search and rescue by Dilo & Zlatanova (2011), and Seppédnen &



Virrantaus (2015); search and rescue dogs by Greatbatch, Gosling, & Allen (2015);

survivor detection techniques under the wreck by Hu (2012).

Turkey faces with natural and man-made disasters that cause great number of loss of
life and property, due to its climatic characteristics and geological structure that it is
positioned. 97% of the live and property loss that caused by the natural disasters in
Turkey occurs due to earthquake (Macit, 2010). Therefore, when disasters are
discussed, earthquake comes at first place. 66% of the country’s land and 70% of the
population is living in first and second degree seismic zone. 11 cities with more than
a million of population and 75% of the industrial sites that are in, include a great risk
of earthquake in any moment (AFAD, 2012a).

When we look at the World, natural disasters occur in every corner of the Earth,
along with Turkey. In both 2014 and 2016 World Risk Report which is prepared by
the Environment and Human Security Institute of United Nations University (UNU-
EHS), Turkey is listed as 106™ under the low risk countries with the 5.20 points of
World Risk Index among with 171 countries (Comes et al., 2016) (Figure 2).
However, Turkey is a country with high risk when an evaluation for population that
can be troubled with disasters is made. Although its Exposure percentage (%12,25) is
low according to the World Risk Index, Lack Of Coping Capabilities (%69,11), Lack
Of Adaptive Capabilities (%38,79) and Vulnerability (%42,44) percentages are high.
This situation can be called as the cause for disaster management sensibility and
communal approaches. Because of the low probability of the exposure percentage of
the country, it can be seen that the communal approach can include a weakened
sensibility of the subject with the idea of "nothing can happen to us". However, one
of the main approaches to the disasters for reducing the effects before and after the
disasters is about increasing the ability to be ready for, fight with and adapt to
disasters. When our country is being considered with high risks, even though it is
located in low risk geography, it can be seen that Turkey is a country with disaster
risks in general (Gerdan, 2019).
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Figure 2 Strongest Earthquakes Worldwide (Statista.Com, 2019)

On the other hand, when developing communication and transportation technologies,
crisis and conflicts, terrorism activities are taken in account, number of the manmade
disasters are increasing as much as natural disasters. Due to the development in
industrial area, demand for the raw materials are increased; however, with the
demand for raw materials, the waste of these materials is also increased to threat the
environment. Existence of these materials guide people into take necessary measures
for technological disasters. Events such as mine accidents, wrecks, transportation
accidents, environmental pollution, climate changes, cyber-attacks, terrorism
(radiologic, biologic, nuclear weapons and accidents, industrial accidents) that occur
with the effects of manmade or natural disasters are called technological disasters
(Akyel, 2007). Technological disasters are quite common to come across despite all

security measurements and technological developments. Natural and technological



disasters gained a great level of importance due to the fast development of
technology and industry. Even though earthquakes are considered as the big and
most unexpected disasters, pressure effect after terrorist attacks (Comfort & Kapucu,
2006), explosions after industrial accidents or gas leakages, avalanches, and volcanic
eruptions are constitute some part of disasters that cause traumatic results,
economical loss and effects in social life (Arya, Anand S., Karanth & Agarwal,
2011).

Industrialization and development of the technology after the industrial revolution
affected greatly the community life and people. When the worldwide EM-DAT
(Centre for Research on the Epidemiology of Disasters International Disaster
Database) records are investigated, since 1900, 7825 accidents and technological
disasters in big scale that cause loss of life and property have happened (AFAD,
2014a). These disasters can be full-scale disasters that affect more than one country
or region, without distinction. As an example, if an explosion on a natural gas
pipeline in a country happens, the other countries on the same gas pipeline shall be
affected too. Therefore, technological disasters became global events that make
singular measurements created by one country is inadequate. Especially the disasters
in the cities carry great scale of effects on complicated streets and tall buildings, and
population of variety regarding ethnic and religious beliefs. Due to the nature of
technological disasters that can be triggered by people, with the reasons regarding
international economic and social differences, unjust sharing of profits in the world,
and competition, technological disasters will become a serious issue to handle with

utmost diligence in international grounds.

Both natural and technological disasters are unpreventable and therefore necessary
measures shall be taken (Fujiwara & Watanabe, 2005). For example; to prevent the
dangerous situations during earthquake a planning before disaster shall be executed
(Giizel, 2013; INSARAG, 2012; Emin, 2011); for the damages that occurred after the
earthquake there are necessity of preparation of another planning after disaster.

Planning before disaster is crucial step to prepare situations to prevent or reduce the



damages of earthquake. Each country developed different measures for prevention
and designated disaster management types according to the disasters they suffer

most.

Today in the world several effective and productive disaster management systems are
developed to prevent or reduce loss of life and property due to the disasters before
they occur (Akyel, 2007; Ozerdem & Jacoby, 2006). Generally, disaster management
systems consist of actions for reducing damage before the disaster, and the
intervention activities that reduce the loss of life such as search and rescue during
and/or after disaster. Disaster management systems also include temporary house
constructions, improvement activities such as staple food and nutriment supplies for
short term; include reconstruction of physical and social structure of affected area for
long term (Arslan, 2009).

Disasters can be faced with in any moment, because of their unpredictable nature. In
disaster management systems, search and rescue teams are the most important units
to prevent or reduce the loss of life during a disaster. It is the utmost necessity of
search and rescue teams to start working immediately after the disaster to rescue
disaster victims as soon as possible. These works bring their own importance to

reduce the casualties of disasters.

The works that are performed to rescue disaster victims and speed up the search and
rescue activities are being held by the central organizations and institution systems.
Especially during a disaster with full scale, it is known that central systems become
out of order right after the disaster because of the destruction of infrastructures of
power and communication, increasing number of communication traffic and effects
of chaotic setting. In such cases, search and rescue teams who work as first responder
(including fire and police departments) happen to be trained to start working without
losing any second with the conscious of critical aspect of time (Statheropoulos et al.,
2015a). Without the central systems and information flow, search and rescue works

lose their effect and disaster victims start to lose faith to stay alive. Studies and



suggestions in this thesis are designed to provide opportunities to information flow
for search and rescue teams during interventions, speeding up the interventions,
being able to work independently from central systems and work with volunteers at

the same time, in a disaster management system.

1.1. Purpose of the Study

Disasters are inevitable in Turkey as in everywhere around the world. All the stages
in disaster management processes are crucial and directly affects the chances of the
survival of people. But search and rescue activities are one of the critical processes
which races against time in order to save more lives (Caymaz, Akyon, & Erenel,
2013). One of the most important aspects that provides search and rescue success
after the disaster is the availability of information (Statheropoulos et al., 2015a) that
can ease and speed up the search and rescue activities of the teams. But currently
search and rescue teams can not access local and victim information in a fast and
reliable way. With the interviews with search and rescue experts and findings
regarding the subject, we observed that the information technology use to provide
more time and efficiency is a subject that did not gain enough attention.

After an earthquake, disaster victims are in a situation where they are wounded,
hungry, in shock and fear and defenseless against the natural elements. Generally,
person who is under a wreck is stuck or wounded, immobile under tons of wreckage.
Thereby, with usage of resources under the search and rescue activities with
efficiency and swiftness, disaster victim should be addressed with knowledge,
experience and coordination. Limited resources, bad weather conditions and the
behaviors of the people who reached to the victim affect the whole rescue activities.
Under these circumstances, one of the most important aspects that provides the
success of search and rescue activities is about receiving the information that can
ease and speed up the search and rescue activities (such as disaster area, people who
are under wrecks, building’s intended use, floor number, number of people in the

building, hazardo us material in the building etc.) immediately (Pehlevan, Talay,



Giiven, & Avdan, 2009; Avdan, 2011; Dilo & Zlatanova, 2011). With receiving the
information that can ease and speed up the search and rescue activities, search and

rescue teams will be able to work according to the right way in a swiftness.

The objective of this doctoral thesis is;

v" Investigation of search and rescue activities during intervention at disaster
management in Turkey,

v' Determining the parameters that affect the search and rescue activities,

v Determining the factors that affect the time of rescuing the victim alive during
search and rescue activities,

v" Having a confirmation of information that can be used to speed up and making
more efficient of the search and rescue activities from the experts of search and
rescue team by conducting a poll,

v" Proposing an innovative model that provides benefits to duty security and
situational awareness and planning by shortening the getting of information of
victims underground during search and rescue,

v' Proposing a roadmap for short and long terms and some suggestions for

disaster management processes in Turkey.

To reach these objectives, our main approach includes gathering information by the
opinions of search and rescue professionals regarding a new wireless technology tool
to shorten the time for gathering information of survivors under wreckage with the

detection of necessary data that teams can use for search and rescue.

Implementation proposal of these objectives modeled by developing a system that
can locate a help signal that comes from an accessory (like a watch) on a disaster
victim under wreckage to a mobile tool (tablet and phone) of search and rescue team
on the area of disaster, and testing the technological utilities in direction of the
objectives of the study. Providing an effective and efficient search and rescue
activities, more disaster victims can be rescued alive (Avdan, 2011). With the

consideration of factors that reduce the time of search and rescue activities,



efficiency of search and rescue teams can be increased, searching times can be
decreased, a better planning can be made, and especially in international duties, field

operations can be prepared more efficiently.

1.2. Motivation

In this doctoral thesis, the effects of the arrival time of the information of search and
rescue teams regarding disaster victims under wreckage who are still alive are
investigated. Several polls, interviews and face-to-face meetings with active search
and rescue experts (between 2013-2015) in Turkey are conducted for this study.
Findings of the test and poll results of the search and rescue teams are recorded in the
study. After getting some outcomes from these studies, a technological tool is
developed to improve the efficiency of search and rescue activities and for rescuing
more alive victims. In the period of this tool development, search and rescue

activities are tested comparatively with traditional methods.

Table 2 Big Scale Earthquakes of Last 19 Years in Turkey

No. Date Location Magnitude (M,y)
i 17" August 1999 [zmit / Géleiik 7.4
2 12" November 1999 Bolu / Diizce 7.2
3 02" February 2002 Afyon / Sultandag: 6.1
4 27" January 2003 Tunceli / Piiliimiir 6.4
5 01* May 2003 Bingol / Center 6.1
6 15™ July 2008 Akdeniz 6.1
i 23" October 2011 Van / Center 6.7
8 10" June 2012 Mugla / Fethiye 6.0
9 28" December 2013 Akdeniz 6.0
10 12" June 2017 [zmir / Karaburun 6.2
11 20" July 2017 Mugla / Bodrum 6.5




Statistically, one of each 233 days, a large-scale disaster occurs with the results of at
least 100 casualties (Giilkan, Balamir, & Yakut, 2003). The last 19 years’ (just after
1999 Golciik Earthquake) earthquakes with more than 6,0 Mw (magnitude) in
Turkey can be found in Table 2 (deprem.gov.tr).

Past disasters bring the result of failure to reach necessary information about disaster
victims under wreckage who are still alive by the search and rescue teams (Hu,
2012). Organizations which lost its effectiveness by the earthquake’s devastating
effects, people who lost their conscious with the shock or pain comes after the
disaster, and problems regarding transportation and communication caused more
difficulty in these activities. In fact, after 24 hours after the disaster, chances of
rescuing people from wreckage are decreased of %50 or more (Mizuno, 2001). Prime
Ministry Disaster and Emergency Management Presidency (AFAD) mentioned the
importance of first 72 hours after the earthquakes (Kundak & Kadioglu, 2011).

In the meetings with expert teams in Ankara, it is learned that there is no such tool or
system that is searching for help signal, in the hand of search and rescue teams in
Turkey (AKUT, 2018). However, wireless mobile device usage increased to very
high levels. These devices can execute wireless connections via WiFi and Bluetooth
and even 4.5 G with GSM networks. Thereby, it is possible to use these wireless
mobile devices with GSM and local wireless systems with their flexible usages and
application developing infrastructures for search and rescue activities effectively and
commonly. In addition to this, mobile devices are also known for low resource based
devices. Batteries of these devices are highly limited, endurance to environmental
conditions are low, their storage capacity are scarce and their network connections

are weak or easy to interrupt.

The old studies which is made to speed up the search and rescue activities grounded
on central systems. In such cases, after the disaster, because of the increasing number
of communication traffic or collapsing infrastructure, suggested systems do not

work. With the developed system in this thesis, information of alive victims by the
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search and rescue is collected independently from the central communication

infrastructure.

In this thesis, an innovative model is proposed in order to get the local information
an a fast and reliable way regarding to the importance of time at search and rescue
operations. Due to the main goal as saving lives as much as possible, expert
experiences collected and a system designed to make the survival rate increase after a

disaster in Turkey.

1.3. Scope of Study

In the scope of this study, related works and surveys are conducted according to the
methodology and extend in below (Figure 3). At first, many studies are conducted in
Turkey for survivor information gathering methods and techniques, and the aspects
of shortening the periods of reaching to data, affects of these aspects to search and
rescue activities, necessary information, and researches related to solutions for

gathering these information.
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These studies are:

v A literature scanning to find disasters and types of disasters, disaster
management systems in Turkey and in the world, disaster and risk management
systems, search and rescue activities in disaster management, parameters in search
and rescue activities, and aspects regarding the technological application and
research for shortening the period of search and rescue of alive victims. During this
scanning, international sources especially considered. In the scanning, similar or
different aspects of the applications in Turkey and abroad considered. These studies
are explained in first and second chapters with details.

v Face to face interviews with the people of officially or unofficially assigned for
search and rescue activities, between the years 2013 and 2014. During these studies,
information sharing regarding experience of these teams, training subjects, lessons
and example applications are made. These activities during search and rescue, other
studies in literature and details of necessary information took part at third chapter of
the study.

v"In the field study that is made to confirm the studies before and examine the
details of experts opinions, an evaluation of current situation in Turkey, a survey that
includes efficient search and rescue suggestions is made. Survey questions are
enhanced after taking the views of an expert of survey application, and final
implementation is started on web (www.anket.vairosoft.com) address during 2014 to
gather necessary data. Survey study is implemented to personnel who have expertise
on search and rescue and worked in field regarding this subject in Turkey. Detailed
explanations regarding survey results can be found in forth chapter of this study.

v' With the result from literature scanning and interviews/surveys, a technological
device is developed to reduce the time of searching alive victims during search and
rescue; and these developments are supported financially by the TUBITAK
(Scientific and technological research council of Turkey) TEYDEB Department as a
research and development program number 7150684. Project is conducted during
2016 and 2017 and finished succesfully in December, 2017. The project is intended
for developing a technological device prototype which is planned for increasing the

effectiveness of search and rescue teams and decreasing time of search alive victims
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under wreckage. And also an innovative search model/procedure is proposed with
this device in the Project. The aspects related to this study is included in fifth chapter
of this thesis with details.

v' All the results and lessons learned gathered at the last sixth chapter and some
suggestions and a roadmap for disaster management processes regarding to search

and rescue activities in Turkey are listed in this chapter.

1.4. Planning and Management of the Study

Theoretical works regarding field of study is investigated by literature scanning. As a
field study, some interviews and a survey is made with different personnel from the
organizations that are included to the disaster management system such as AFAD
(central and country organizations), AKUT (Ankara and country organizations),
Civil Defense Search and Rescue Units, GEA Search and Rescue Organization, AKA
Search and Rescue Research Association, Canakkale Onsekiz Mart University
(COMU) Emergency and Disaster Management Department, Dumlupinar University
Material Science and Engineering Department, Department of Mining Engineering,
Yildiz Technical University Civil Engineering Department, Pamukkale University
Health Care Vocational School for Higher Education, Eskisehir Anatolian University
Health Institution Business Management Department, Akdeniz University Institute of
Science and Technology Geological Engineering Department, and Antalya
Metropolitan Municipality Fire Department. Besides these interviews, a booth is
installed by participating into the IDME 3rd International Disaster Management Fair
and Conference which held in Ankara between the dates of 27-29th November 2014.
In this event, the meetings with experts continued (Figure 4). The knowledge and
documents that are obtained were conveyed to this study; these information is held as

the base of the survey implementation and application that is developed.
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Figure 4 Face to Face Interviews with Experts in Ankara

To determine existed Turkish Disaster Management System, publications, laws,
regulations and circulars of public institution and organizations including AFAD are

examined.

The study which is made to determine the effect of the reaching time to the victims
on the search and rescue activities are divided into six chapters in this study. At the
first chapter of the study, the objective, importance, scope and provisions regarding
the methods of the thesis are mentioned. At the second chapter, concept of disaster,
types of disasters and their effects, disaster and emergency management systems,
disaster management units in Turkey and all around the world, steps and
organizations of the managements and existed technologies that in use are
mentioned. At third chapter, special processes, techniques and technologies that are
used, and important parameters of search and rescue activities in the action of
disaster and risk management are mentioned. At the fourth chapter, an analysis of the

survey that is used to experts is made to determine the effects of reducing time of
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search and rescue of alive victims on the search and rescue activities. At the fifth
chapter, Emergency Help And Detection System (EHDS) which is an application to
reduce the time of finding alive victims during search and rescue activities is
explained with details. Also an innovative search model is proposed with this system.
At the sixth and last chapter, the technology policies regarding to the search and
rescue operations, analysis and the studies related with policies, the lessons that are

taken, results and suggestions for later studies are included.

1.5. Main Contributions of The Thesis

The major contributions of this thesis can be summarized as:

v' Disaster management systems and organizations in Turkey is reviewed, the
literature about disaster management systems is scanned and summarized.

v' Search and rescue processes, tools and techniques at SAR processes in Turkey
are listed and defined in detail regarding to the interviews and face to face meetings
with professionals.

v" Informations needs at SAR processes, information systems and robotic systems
that are used at SAR processes are examined. Information requirements of SAR
teams when they arrived at disaster area are derived and listed.

v' A valuable data gathered from the experts about the aspects of SAR operations,
factors affecting the activities and belief about the tools and technologies used.

v" A local victim detection system is developed with a signal generator and
mobile detection unit. Existing works in the literature have focused on the GSM or
GPS based centralized systems. However centralized systems are not used in the
developed system in order to minimize the search and rescue time to save more lifes.
It is an innovative model proposal for search and rescue processes in Turkey.

v' Ashort, mid and long term roadmaps for the search and rescue units in Turkey

at disaster management are listed.
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CHAPTER 2

DISASTER MANAGEMENT

2.1. Concepts and Definitions

2.1.1. Concept of Disaster

Disaster is the name of the event that causes loss of live and property, that requires
coordinated work of many different organizations to cope with, and that stops the
normal life and human activities with the state of nature, technological and human
made (AFAD, 2014b). These events are called as “natural hazard” if they are
happened during the life span of the nature itself. These events are called
“technological disaster” if they are happened because of manmade systems. To gain

the name “disaster” these hazards should happen in a large scale to cause loss of life

and property, social environments and societies.
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(Works & UNU-EHS, 2014)
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In Turkish, disaster is called “afet”. The word “afet” is originated from Arabic and it

means devastating events in the nature (tdk.gov.tr).

According to the World Risk Report (Works & UNU-EHS, 2014), in 1950s, 2/3 of
general population were living in rural areas however that number has changed to 1/2
in 2007; and it is also expected to change to 2/3 of general population will live in
cities (Figure 5). This situation reveals a bigger calamity in our country than in
worldwide. Correspondingly to these expectations, it is known that due to the living
in more intense and risky places with many other people, natural and manmade

disasters will create immense effects on people and societal living.

EARTHQUAKE ZONNING MAP OF TURKEY
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Figure 6 Map of Earthquake Regions (AFAD, 2018)

More than 90% of Turkey is under the risk of earthquake and the 95% of the
population is living under the high seismic risk (Figure 6). In 20™ century, the most
devastating event in Turkey is happened in 1999 around Marmara and it caused
damages around 250.000 buildings in different levels (Albayrak, Canbaz, &
Albayrak, 2015). There are many different studies in the literature regarding the
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building structure as an important factor that affects the destructions and disasters
alongside with the earthquake risks in our country. In one of these studies, as a small
example, for creating a database and increasing the speed of search and rescue
teams’ work for preparation before disasters is made by Albayrak et al. (2015) in
Eskigehir with the method of recording 1.643 buildings that reevaluated according to
the parameters. Because of these evaluations, 218 buildings (13,2% of all buildings)
are recorded in high risk category and 492 buildings (29,9% of all buildings) are
recorded in low risk category. As a result of building evaluations, 43% of the
buildings are in risk and any big earthquake can destroy them easily. The studies
related to risky buildings have gained a movement in 2018. According to an
announcement made by AFAD, right after a similar study related to this topic
(Erdem, 2009), 65.377 buildings in 23 districts of Istanbul are confirmed as risky and
demolishing of 48.609 of those buildings have conducted immediately. Similarly, in
Izmir, eight different risky zones have been established with 918 hectare surface in
six district. In Izmir, the number of risky buildings were confirmed as 17.905 and
demolishing of 14.429 of those buildings have conducted immediately. Same year,
according to the statement of Murat Kurum, Environment and Urbanization Minister,
it is confirmed that there are 7.5 million risky buildings for urban transformation in
Turkey (Hiirriyet, 2019). These numbers are challenging, according to the urgency

and importance of disaster related actions as a reality of Turkey.

Even though the technological level is getting higher every day, mankind is still
vulnerable to natural events such as earthquake, drought, volcanic eruption and
storms, and other international events like terrorism, wage gaps, conflicts. The
capability to stop these events does not exist with mankind. The most important
action to take against these disasters is researching, planning and applying the studies

regarding effects of disasters to societal order.

Despite all actions that are developed and increased in Turkey and in the world,
number of disaster victims who rescued alive after the disaster is lower than the

casualties (Bartels et al., 2010; Mizuno, 2001). On the other hand, downfall, crashing
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and smashing events (such as in Iran 2003 Earthquake, Indonesia 2004 Earthquake,
Italy 2009 Earthquake, Haiti 2010 Earthquake, Japan 2011 Earthquake, Indonesia
2018 Earthquake), and manmade technological disasters or accidents (such as in The
Netherlands 2000 Airplane Crash, Indonesia 2002 Airplane Crash, Russia 2009
Hydroelectric Power Plant Explosion, Canada 2013 Airplane Crash, Turkey/Soma
2014 Mining, Egypt 2015 flood, Turkey/Ankara 2015 Explosion) and the numbers of
casualties are growing (AFAD, 2014a). In a place that the risk of disaster and the
casualty possibilities is high, there is a need for increasing number of research to
cope with rescuing people alive after disasters and gain necessary measurements
against disasters.

2.1.2. Natural Disasters

Natural disasters are events that cause shutting or slowing down the social life and
they occur with the effects of nature itself. These events are defined as the events that
caused by the geological or atmospheric factors (Akyel, 2007). The most well-
known of the disasters is earthquake which can affect the whole life by its existence
after the movement of earth’s crust. Avalanche is a disaster that causes casualties or
loss of properties by the movement of snow that includes soil or rock pieces in it
from higher places to lower grounds (Ayuso, Cuchi, Lera, & Villarroel, 2015).
Volcanoes are funnels that magma comes to the surface of the earth and they threat
the environment with lava and/or clouds. Tsunami is defined as oceanic waves that
has an immense wave number that can be caused by the earthquakes (Wright et al.,
2015; Wex, Schryen, Feuerriegel, & Neumann, 2014). Tornadoes are swirls that
occur after the weather's powerful revelation. Landslides are the change of location
of big soil/rock pieces due to the gravitation or excessive precipitation. Floods are
causing loss due to the increasing level of excessive precipitation or melted snow.
Storms and fires are disasters that are most common natural disasters. Fogs are also
accepted as a natural disaster due to its power over societal life and its effect to
accidents.
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2.1.3. Technological Disasters

Technological disasters are also known as manmade disasters. These disasters are the
disasters that are occurred from manmade systems with an effect from nature directly
or indirectly. Akyel (2007) evaluated the flight or automobile accidents, war,
terrorism, fires, chemical accidents (Phalkey, Ranzinger, & Marx, 2004) or sabotages
as technological disasters, while Kenar & Karayilanoglu (2004) added nuclear

accidents and attacks as technological disasters.

Table 3 Natural and Technological Disaster Relation (Phalkey, Ranzinger, & Marx,
2004)

Natural Disasters Technological Disasters (Man-

made)

Industrial Accidents
Geo-physical Chemical spills, collapses of
Avalanches/landslides, industrial infrastructure,
earthquake, volcano explosions, fires, gas leaks,

poisoning and radiation
Transport Accidents
By air, rail, road or water means

Meteorological
Storms, cyclone

of transport
Miscellaneous Accidents
Hydrological Collapses of domestic/non-
Flood industrial structures,
explosions and fires
Climatological
Extreme temperature (heat/cold
wave),
drought, wildfire
Biological

Epidemics, insect infestations

Integrated structure of technological disasters with natural disasters and the sphere of
influence already surpassed the national borders. Both natural and technological
disasters can trigger one and other (Table 3), and require the cooperation (Figure 7)
and coordination (Table 4) between countries/ institutions/organizations that are
affected.
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Figure 7 Disaster Management Actors in Turkey (AFAD, 2014a)

2.1.4. Effects of the Disasters

Disasters can cause different effects according to their nascence. While earthquakes
cause damage on infrastructures and buildings, tornado and hurricanes cause damage
on vehicles, equipment of daily life and buildings. Floods and landslides are more
likely affecting the rural areas (Arslan, 2009). According to the records of last 60
years, direct or indirect loss of properties and damages reached to the 3% of Gross
National Product (AFAD, 2012a).

Along with the physical effects of disasters, psycho-social effects that affect human
and societal lives are also existed (Figure 8). Arslan (2009) indicated that there can
be predictions regarding different societal actions, however not every person can

show such an action in each stage. Generally, right after the disaster, people have a
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tendency of rescuing and protecting others than themselves during courage stage.
Actions of saving lives and materials happen during this stage. At the second stage,
the expectation regarding surviving together and public opinion and attention to the

event and assistance to the victims becomes more important.

Table 4 Cooperation and Coordination for Technological Disasters (AFAD, 2014a)

Technological Disaster Relevant and Responsible Institutions and Organizations

* Ministry of Science, Industry and Technology

Large Scale Industrial * Ministry of Labor and Social Security

Accidents .. . o
* Ministry of Environment and Urbanization
* Ministry of Transport, Maritime Affairs and
Accidents that Affect Marine Communications o
Pollution * Ministry of Environment and Urbanization

* Coast Guard Command
* Ministry of Environment and Urbanization
Disasters Related to Climate  * Ministry of Food, Agriculture and Livestock
Change * Ministry of Forestry and Water Affairs
* Ministry of Health
* Ministry of Environment and Urbanization
Bio-security of Genetically * Ministry of Food, Agriculture and Livestock
Modified Organisms * Ministry of Forestry and Water Affairs
* Ministry of Health
* Ministry of Science, Industry and Technology
* Ministry of Labor and Social Security
* Ministry of Environment and Urbanization
* Ministry of Food, Agriculture and Livestock

Accidents of Mine and Mine  * Ministry of Transport, Maritime Affairs and
Tailing Ponds Communications
* Ministry of the Interior

* Turkish Atomic Energy Authority Directorate

* Turkish Scientific Technology and Research Department
* Nongovernmental Organizations

* Ministry of Science, Industry and Technology

* Ministry of Environment and Urbanization

* Ministry of Energy and Natural Resources

* Energy Market Regulatory Authority

* Ministry of the Interior

* Ministry of Transport, Maritime Affairs and
Communications

Accidents of Hazardous
Substance Transportation
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Figure 8 Psycho-Social Stages of Disasters (Arslan, 2009)

After the second stage, people live a disappointment due to the lack of helps,
bureaucratic obstacles and losing attention of public. Later, with the recovery
actions, solving difficulties regarding assistances, creating a psychological stability,
reconstruction stage starts. Regarding physical and psycho-social aspects of
reconstruction, dependence to the ground due to the traumatic effect after earthquake,
environmental adaptation and mental mapping concepts, Arslan (2009) carried out a
study. The most important point of this study is related to rescue activities by the
people in disaster zone who gained their confidence, right after the first shock. The
tool that is developed as innovative model and is suggested in this study is a device
for common people who are not search and rescue professionals to conduct rescuing

actions for survivors right after the disaster.

Another example for the effects of disasters is avalanche incidents. Casualties after
avalanches are increasing each year. Especially in mountain regions, between local
population, mountaineers, passengers, road or electricity infrastructure workers,

military personnel and athletes, avalanche incidents happen frequently. Each year,
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average of 200 avalanche incidents end with casualties. In avalanche incidents,
period of staying under snow, snow depth and type of avalanche are the most
important factors to survive under the snow. Possibility of surviving under avalanche
decreases after 8 minutes of staying under snow, greatly. Snow depth caused by the
avalanche is another important factor. In the depth of more than 2 meters, due to the
difficulty to elevation, the possibility to survive is quite low (Ayuso et al., 2015).
This study too, reveals the importance of first 72 hours and even minutes. Survival
rate after disaster rapidly decreases. Hence the participation of local people for

rescuing and survivor detection activities may save many lives.

Search dogs and harmonic radars are being used for search and rescue operations in
avalanche incidents. However, due to the inverse proportion of surviving chance and
staying under snow period, it is better for victims to being rescued by their friends at
the area immediately than to wait for search and rescue teams’ arrival. Avalanche
rescue transmitters are the most valid technologies regarding the incidents. These
tools can be used as a receiver and a transmitter with solenoid antennas. In normal
conditions, these transmitters emit 457 kHz bandwidth signal. In the circumstance of
a person involved in an avalanche incident, rest of the tools turn into a receiver and

search for the signal of transmitter (Ayuso et al., 2015).

Since the invention of avalanche rescue transmitters, there were many studies
regarding catching signal, signal direction, searching optimization techniques and
detection of the victim. Ayuso et al. (2015) studied the subjects regarding magnetic
field emanating from transmitter and the way of perceive of this field by the receiver,
and the effects of snow and soil to the signal. Avalanche rescue transmitters carry
some similar features with the application that is subjected to this thesis.

Except the cold regions with avalanches, mountain activities gain more attention
each day. Especially mountain climbing, rock climbing, ski, race, backpacking, horse
riding on mountain, and mushrooming are the activities with great attention from

public. Even though there is a great attention for these activities, the attention for

25



working difficulties and risks on the area and their awareness about these are not
receiving great attention. In the interviews with the survivors, is has been seen that
inexperience is the biggest issue. However, rescuing operations are dangerous even
for search and rescue teams and especially around difficult terrains, the difficulty
level can be increased according to the summer or winter seasons. Regarding this
issue, informing about accident aspects and early education are extremely important

to reduce the risks and accident costs (Ciesa, Grigolato, & Cavalli, 2015).

2.2. Disaster Management Systems

2.2.1. Disaster Management

The subject of disaster management differs from country to country in terms of
management, organizational structure or operation methods. However, at the same
time, since because disaster management does not require any borders, creating of
standards in especially international operations provides features such as partnership

and mutual activities.

Although the information and technological levels are higher than before, the
abilities of human kind against disasters are considerably limited. Due to the
inescapable nature of the disasters that causes fatal destructions, making a
preparation before disaster and putting it into the force is carrying a crucial impact to
prevent the effects of the disaster to the public. Since Turkey is recorded as one of
the most death occurrences (Figure 9) at last century, it is more important to make

researches regarding this subject in here.
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The 10 most significant natural disasters worldwide by death toll
from 1980 to 2018
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Figure 9 The 10 Most Significant Natural Disasters (Statista.com, 2018)

To the studies and exercises to introduce disasters to people and inform people about
the subject, and decrease the effects of such disasters in recurrence are called
“Disaster Management”. In literature, there are many different definitions existed for
disaster management. (JICA, 2008) takes the studies regarding understanding
disasters, early warning, preparation and prediction before disaster, under the title of
“Risk Management”. Activities such as impact analysis after disaster, interference,

improvement, reconstruction is considered under the title “Crisis Management”.

Erkal & Degerliyurt (2009) defined the “Contemporary Disaster Management” as an
activity that requires the knowledge of risks for these disasters, taking preventive
actions and if it is possible resolving the risks for good and decreasing the impacts to
eliminate the harms of these disasters. In this struggle, the main elements include the

planning of an active disaster, providing an organization to prevent authority crisis,
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taking example from developed countries, and actively using the information

technologies and geographical information systems in disaster managements.

Aktel (2010) considered the disaster management as the all exercises that apply to
the whole public for eliminating negativities of public life and losses after the
disaster. He also said that these exercises should cover the planning, inducement,
coordination and institutional formations, and usage of existed resources in an
effectual and productive way. Nowadays disaster management covers the studies and
exercises of preparation before disasters and taking necessary measures to prevent
the damages, decreasing the levels of uncertainties, and returning to the normal life
as fast as possible (Horita, de Albuquerque, Marchezini, & Mendiondo, 2017,
Anson, Watson, Wadhwa, & Metz, 2017).

During the recent years, along with the natural disasters, technological disasters that
affect social life and environment, global and local economy, human and public
health, started to occur more often. Technological disasters include transportation
accidents, misuse of information and communication technologies, industrial
accidents, nuclear accidents, mining accidents, wastes in the sea and environmental
pollution. To prevent these disasters there are many necessities and general
measurements like written below:

v" Informing related institution regarding usage, transportation or storage of
dangerous substances, and establishing the support systems regarding these issues,

v' Preparing, reviewing, and testing of preliminary plan to prevent accidents for
dangerous substances or industrial infrastructures,

v Determining the domino effects,

v' Preparing and testing the risk assessment and accident scenarios,

v' Establishing an infrastructure of information technologies that increases speed
between parties, in case of a partnership between institutions, and usage of mutual
sources and information sharing,

v" Renewing the related regulation, making the organizational changes. (AFAD,
2014a).
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To provide an effective disaster management in Turkey, a nationwide policy related
to the topic should be executed as well as the disaster management culture should be
implemented with each level of the society. When the studies and operations after the
implementation of the law no. 5902 and subsequent works are taken to account, it is
seen that, in Turkey, there must be more works to be accomplished for this subject.
When the force of disaster and disaster management is taken as a continuously
improving and enhancing progress, it also should be taken as a fact in our lives as a

loop with never ending results.

2.3. Disaster and Emergency Management in Turkey

Turkey is one of the countries that encounter with numerous disasters that cause high
numbers of casualties and loss of property, due to its climatic, geological and
topographical structure (Figure 10). When the past disasters are considered, it is
known that big scale disasters and casualties may occur in the future. When we
examine the statistics of disasters that cause casualties and loss of property in Turkey
for last 60 years, 62% of damage is occurred due to the earthquakes (Limoncu &
Bayiilgen, 2005). Therefore, when disasters are discussed, earthquake comes at first

place in Turkey.

Due to its unpredictability of disasters, being ready for all time is a crucial step.
During and after disaster, fast intervention is one of the most important factors to
rescue people. Being ready for each kind of help after a disaster can only be possible

with a good planning.
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Figure 10 Countries With the Most Affected People From Earthquakes (Statista.com,
2019)

In literature, disaster management is identified as two-phased action. “Risk
Management” that includes the analysis of risks until the event of disaster,
preparation and reducing those risks; “Crisis Management” includes the activities
that start after the disaster and consist of improvement and returning to normal lives
(Kutluk, 2011; JICA, 2008)

After 1939 Erzincan Earthquake in Turkey, policies regarding natural disasters
started to be prepared. With the events that happened at the same time with 1939
Erzincan Earthquake such as Niksar-Erbaa, Adapazari-Hendek, Tosya-Ladik and
Bolu-Gerede Earthquakes that caused 43.000 casualties and 200.000 buildings are
severely damaged or razed, it is understood that different kinds of studies should be

made to decrease the numbers of casualties and losses instead of helping people after
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disasters and a law no 4623 “Law Regarding the Measures To Take Before and After
the Earthquake” is established in 18™ July 1944. The actual works and studies
regarding decreasing the damages of disasters are started with this law (afad.gov.tr).
In the world, only Japan, USA and Italy had almost the same law in that time. In
1945, to comply with this law, Earthquake Areas of Turkey, Regulation of Disaster

Area Actions and Regulation of Earthquake Area Structure in Turkey is published.

With the “Civil Defense Law” with the number of 7126 which came into force
during 1959, rescue and first aid actions during disaster is arranged and grounds of
General Directorate of Civil Defense is established.

In 15" May 1959, “Law of Measures and Actions for Disasters that Affect Public
Life” with the number of 7269 is established to involve settlements that can be
affected to earthquakes, avalanches or floods, while the grounds of General
Directorate of Natural Disasters are founded. The law mentioned above is the main
law that is in force regarding the actions to be taken for sake of disaster survivors and
the activities of disaster area in general. Recently, in 2014, regarding helping to the
victims and their families who are affected by the mine accident in Soma, Manisa,

some improvements on the law have been made.

In Turkey, regarding disaster management, engineers have great part for solving
problems regarding construction and geological dynamics for many years (Leblebici,
2014). Emergency Management System is considered sufficient for small scale
disasters until 1999 Marmara Earthquake. However, in the disastrous 1999 Marmara
Earthquake which led too many to great suffering showed that existed disaster
management system in Turkey is not sufficient enough. With this earthquake, the
deficiencies in disaster management process showed themselves immensely. Both
not developing an awareness for importance of being ready for disasters and the
devastating effects of earthquakes increased the ravages of disaster (Kundak &
Kadioglu, 2011).
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Different institutions with different responsibilities regarding disaster management in
Turkey caused some troubles in activities of disaster managements, however
especially after 1999 Marmara Earthquake, a need of disaster and emergency
management in single hand is risen. Firstly, Turkish Emergency Management
General Directorate is established in 2000. However, in this 10 years of time,
Turkish Emergency Management General Directorate, Natural Disasters General
Directorate and Civil Defense Head Office in different ministries for same duty
caused coordination difficulties. Until 2009, many different studies regarding
acceleration of central coordination and improving local movements after the past
disasters are made. In 2009, with a law with number of 5902, Disaster and
Emergency Management Directorate of Prime Ministry is founded for gathering all
duties and authorization (afad.gov.tr). Therefore, General Directorate of Emergency
in Turkey, General Directorate of Natural Disasters and Civil Defense Department is
closed.

Crisis Management Directorate of Prime Ministry which served for a short time in
Turkey for defense and crisis is the most ranked decision making and coordination
central. By the Official Gazette with the number of 22872 and date of 09" January
1997, the main duty of Crisis Management Directorate of Prime Ministry is to
provide eluding the disaster with the least damage and to direct the activities of
preparation regarding this eluding of disaster according to the national interests.
Between the related ministry, institution and organizations in this process, providing
coordination, collaboration, speed and sufficiency is another duty of the Directorate
(Taskin, 2012).

Disaster and Emergency Management Directorate of Prime Ministry in Turkey is
conducting studies and preparations for decreasing the damages of disasters and for
being ready. Disaster and Emergency Management Directorate in central, Provincial
Disaster and Emergency Management Directorate and Civil Defense Directorate in

rural areas are established. Provincial Disaster and Emergency Management
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Directorates are giving the training of search and rescue to the technical personnel

and running in concordance with civil defense logic in 1950s.

In Turkey, until AFAD started to work, institutions could not provide a good service
due to the collapsed infrastructure during disaster search and rescue activities. But
organizations which lose its effectiveness by the earthquake’s devastating effects,
people who lost their conscious with the shock or pain comes after the disaster, and
problems regarding transportation and communication caused more difficulty in
these activities. Disconnection between search and rescue teams and false or

imperfect data can cause the becoming distant to alive and wounded victims.

There was a radical change in Turkey regarding understanding and organization of
disaster management with the 5902 law “Law of Disaster and Emergency
Management Directorate Organizational Duties” which came into force 2009. With
this law, the responsible actors for disaster managements are gathered into a single
organization under the name of Disaster and Emergency Management Directorate
(AFAD) which will work under Prime Ministry. With this law Emergency
Immediate Support units, Turkish Armed Forces Search and Rescue units, National
Medical Rescue Teams, Fire Departments of Municipality are assigned to operate
under Provinciaal Disaster and Emergency Management Directorate (Caymaz et al.,
2013). With this organization, providing coordination between institutions and
organizations before disaster and effective disaster management structure were aimed
(Caymaz et al., 2013). Before 5902 law, there were also some studies in this
literature regarding disaster management, organizations, responsibilities and
regulations (Aktel, 2010).

Increasing the efficiency in disaster management, involving local authorities, non-
governmental organizations, volunteering institutions and universities are the
mentioned obligations. Taskin (2012) especially mentioned that local authorities and
fire departments should work efficiently in search and rescue operations due to their

technical tools and trainings, along with fire extinguishing actions.
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Disaster management model in Turkey is shaped by seven policies such as risk-
driven, community involvement, local administration, integrity with sustainable
development, constant development, flexibility and nationalism which are mentioned
to be in a process of on-going enhancement in the Strategy Papers of Disaster
Management in Turkey (AFAD, 2018).

In all stages, preventing and decreasing the risk takes the grant place. The existed
and potential disaster risks will be defined, prevented or decreased; the risk transfer
will be provided, and preparatory work will be made. Intervention and recovery take
a place with the understanding of preventing or decreasing the risks of the disaster.
This understanding carries utmost caution in every aspects of life by all partners.
Preventing and decreasing risk brought the disaster information systems in life.
Disaster Information System is defined as “an integrated and technological system
with easy change on a virtual network which can provide each data and information
with coordination to prevent and/or decrease loss of lives or economical assets
during each stages of disasters” (AFAD, 2014b). The actors of disaster information
systems are users and decision makers, meanwhile the parts of the systems are
hardware and communication substructure, and data which is gathered or in use with

coordination.

Even though the disaster management starts with individuals, community
participation is a crucial point. With increasing the awareness and encouraging the
participation, partners take more responsibilities and play important roles in decision
making. Participation of the people to search and rescue activities may be crucial
with the coordination of strength of big numbers of people with experiences of
professional teams. Right after the disaster in the local areas, before the
professionals’ intervention, the first aid and search and rescue can be executed by
local survivors who works as volunteers. Especially in a mass disaster such as
earthquakes, with a necessary leadership and administration features may break the
difficulties of the chaos and save time for search and rescue activities in disaster

areas.
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Local administration is grounded on disaster managements. Planning and activities
should be executed locally considering local needs and aspects. In this view, local

administration should be enhanced regarding the capacity and resources.

Increasing the effectiveness in disaster management requires the involvement of the
local administrations, NGOs, volunteered institutions and universities to disaster
management. In McConnell et al., (2010) and Taskin’s study (2012) it is stated the
importance of involvement of especially the fire departments of local administrations
to search and rescue activities with necessary training and technical tools along with
their first duty of extinguishing fire.

Disasters suspend the development processes; development processes that do not
care for disaster risks increase the risks of a disaster. Therefore, the integrity and
alignment between disaster management and sustainable development carry a great
importance. Disaster management enhances according to the new risks and needs by
updating itself. In enhancement process, global trends and local dynamics are taken
into consideration. If it is necessary, disaster management activities can be executed
by adapting to different conditions. By force of this policy, local and cultural
differences, needs of vulnerable groups and their sensitivity should be taken into

consideration.

Every kind of system, material, tools and equipment that will be developed for
disaster management, it is supported that usage and enhancement of national
technologies.

2.3.1. Central Organization

After the law 5902 came into force Disaster and Emergency Management Directorate

is established. In the structure of directorate, units as committees (such as Disaster

and Emergency High Committee, Disaster and Emergency Coordination Committee,

35



and Earthquake Consultative Committee) to involve other ministries into disaster

management.

DISASTER AND EMERGENCY SUPREME BOARD

PRIME MINISTER or DEPUTY PRIME MINISTER

s N N N N (7 N 7 N 7 N N (7 N 7 N

Minister of National Defence
Minister of Interior Affairs
Minister of Foreign Affairs

Minister of Finance
Minister of National Education
Minister of Environment and
Urbanization
Minister of Health
Minister of Transport, Maritime Affairs
and Communications
Minister of Energy and Natural
Resources
Minister of Forestry and Water Affairs

Figure 11 Disaster and Emergency Supreme Board

Disaster and Emergency Supreme Board is a committee that gathers under the
chairmanship of Prime Minister or Prime Minister Deputy after the related ministries
are charged. Committee is a supreme board that confirm plans, reports and programs
related to disaster and emergency situations (Figure 11).

Disaster and Emergency Coordination Board gathers under the chairman of Prime
Minister Undersecretary. It consists of high level authorities. It is responsible for
coordination and application of the provisions that is given to Supreme Board
(Figure 12).
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Figure 12 Disaster and Emergency Coordination Board

Earthquake Advisory Board gathers with the participation of related bureaucrats
under the chairman of President and works to determine suggestions and policies in
activities for reducing the loss and protecting from earthquakes (Figure 13). In the
scope of regulations about Presidential Government System, Disaster and Emergency
Management System is to conduct services under The Ministry of Interior with the
Presidential Enactment No.4 on the date of 15th of July 2018.
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Figure 13 Earthquake Advisory Board

Boards within the institution are abolished, except the Disaster and Emergency
Consultative Committee. The duties of Consultative Committee involve the
protection from disaster and emergency situations, reducing disaster and emergency
situations risks, providing suggestions related to the activities after disaster and
emergency situations, and specify politics and priorities. This Committee is going to
be gathered under the presidency of the Committee President or representative Vice
President, and include one representative at a level of department head from the
Ministry of Interior, the Foreign Office, Bogazi¢i University Kandilli Observatory
and Earthquake Research Institute, General Directorate of Mineral Research and
Exploration, Turkish Scientific and Technological Research Institution, and Turkish
Red Crescent along with five (5) members selected by the President from ten (10)
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university lecturers named by Higher Educational Council due to their disaster and
emergency situation studies, and three (3) members selected by the President from
accredited non-governmental organizations. Committee is to be gathered at least two
times a year. Also, as may be required, Committee is to hold an emergency meeting
with the request of President. Presidency is to conduct secretariat of the Committee

(www.afad.gov.tr).

2.3.2. Disaster and Emergency Management Directorate

After the law 5902 came into force Disaster and Emergency Management Directorate
is established in Ankara. Directorate consisted of 6 departments first (such as
Planning and Damage Reduction Department, Intervention Department,
Improvement Department, Civil Defense Department, Earthquake Department, and
Management Services Department). In 2011, due to the necessities, 2 departments
(such as Strategy Development Authority and Information Systems and
Communications Authority) and a Legal Consultancy Department established

(afad.gov.tr).

In the scope of regulations about Presidential Government System, the framework of
the Disaster and Emergency Management System is also reshaped with the
Presidential Enactment No.4 on the date of 15th of July 2018. Department of
Personnel and Support Services for personnel and personnel affairs, Department of
Training for training services, Department of International Affairs and International
Humanitarian Aid for international activities, Department of Voluntary and
Benefactor Affairs for donation responsibilities, a Department of Inspection Services
for the control of conducted activities are also established in this sense. Details of
duties and responsibilities of Disaster and Emergency Management Directorate is
included to Aktel (2009)’s study and official web site of organization. Due to the
focus on intervention stage of disaster management system in the scope of this thesis,
only Intervention Department Directorate’s duties and responsibilities are explained

in detail.
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Figure 14 AFAD Organization (afad.gov.tr, 2019)

2.3.3. Intervention Department Directorate

Intervention Department Directorate organized to work in efficiency during and after
the disaster. Also, it is responsible for regulating and supervising the search and
rescue services of fire departments and volunteering organizations that are under the
authority of local governments. One of the duties of Intervention Department
Directorate is planning and executing the protective and rescuing activities.

According to the statement on the AFAD official website, the duties of Intervention
Department are as follows:

v' Conducting intervention activities to eliminate the affects of disaster or
emergency situations by utilizing all kind of resources belong to public, private
sector and non-governmental organizations, along with foreign public and

institutions.
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v' Managing disaster and emergency situation management center under the
presidency.

v' Establishing and managing disaster and emergency situation management
centers in provinces with public institute and organizations.

v" Determining search and rescue service standards of fire department.

v' Cooperating with fire department and institute and organizations of search and
rescue services.

v" Planning and conducting protective and rescuing actions.

v' Performing disaster and emergency situation tasks that are determined by the
agreements.

v" Conducting collaborations with foreign states and task related organizations.

Refugee Influx subject that turned into an important issue for our country is also
among with the duties of AFAD Intervention Department, even though it is not

considered as a disaster or emergency situation at first.

2.34. Country Organization

Rural organization of Disaster and Emergency Management Directorate includes
Provincial Disaster and Emergency Management Directorates and Civil Defense

Search and Rescue Units Directorates.

In provinces, Provincial Disaster and Emergency Management Directorates that
works under Governor in Special Provincial Directorate of Administration.
Governors work as chief superior in Provincial Disaster and Emergency
Management Directorates in rural organizations of AFAD.

As a special situation for rural organization, Civil Defense Search and Rescue Units
Department can be named. These departments started to work in 2001. Their duties
are including decreasing casualties and loss of property to the least and

reconstructing normal life as fast as possible during mobilization or warfare and
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natural disasters. Unit departments are founded in Afyon, Adana, Ankara, Bursa,
Diyarbakir, Erzurum, Istanbul, izmir, Sakarya, Samsun and Van, and became
responsible for nearby provinces. Provincial Defense Departments’ duties which
were already existing before 5902 law came into effect, are transferred to Special
Provincial Directorates of Administration along with all special tools and equipment
after the foundation of Disaster and Emergency Management Directorate. In his
study, Aydogdu (2010) supported the aspect of necessity of these units’ collaboration
with AFAD with the poll he applied to Civil Defense Search and Rescue Unit
personnel with the result of 77,6% rate. This situation shows that this organization is
adopted by the units. After the law 5902 came into force, Civil Defense Search and
Rescue Unit Department started to work under Provincial Disaster and Emergency
Management Directorates. These units are continuing to work until a new regulation

come into force.

Disaster and Emergency Management Directorate works with the Civil Defense
Search and Rescue Units Departments which are in 11 cities as a part of Provincial
Disaster and Emergency Management Directorates. In the scope of regulations about
Presidential Government System, the existed eleven (11) Search and Rescue Unit
Directorates will be regulated to be limited to at most twenty (20) directorate with
the Presidential Enactment No.4 on the date of 15th of July 2018.

2.3.5. Volunteers and Non-Governmental Organizations

In Turkey, especially after 1999 Marmara Earthquake, many different awareness and
participation progress have occurred, and regarding disaster management, many
training, direct rescue or awareness raising organizations started to work. Among
with these, Neighborhood Disaster Support Project (MADP) backed by Switzerland
Development and Cooperation Department and Governorship of Istanbul continues
for 15 years to provide awareness raising actions for public (Kutluk, 2011). In this
scope, Neighborhood Disaster Volunteers (MAG) raised 5008 volunteers in 109
neighborhoods (mag.org.tr, 2019). Another organization AKUT, which is established
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in 1996, is extending the search and rescue activities with sufficient participation
(akut.org.tr, 2019). Preparation for Disasters and Earthquake Training Association
(AHDER) which started to work in 1999 after Marmara Earthquake and became an
association in 2003 is still continuing preparation and training actions for this
purpose (ahder.org, 2019). Except these organizations, there are many different
institutions that provides activities for awareness raising, training and planning for
disaster management. As an example, METU Disaster Management Implementation
and Research Center (DMC-dmc.metu.edu.tr) and Istanbul Technical University
Center of Excellence of Disaster Management (http://www.aym.itu.edu.tr/), GEA

Search and Rescue Team (gea.org.tr) can be given.

There are many studies regarding the sufficient structuring of volunteering and Non-
Governmental Organizations too. National Earthquake Strategy and Action Plan
which is prepared with the AFAD coordination consist of three main axis in 2012-
2023 (UDSEP) report (AFAD, 2012b). These are;

v' Learning about earthquakes,

v Safe habitation and structuring,

v' Coping with the effects of the earthquake.

The first goal of the third main axis (Axis C) “Coping with the effects of the
earthquake” is Target C.1. “Activity development for training and awareness raising
regarding earthquakes and other disasters”. One of the strategies that are planned for
this goal is identified as Strategy C.1.4.“Establishing a disaster volunteering system”.
In the same way, goals related to the framework of local intervention system with
volunteers for more effective intervention system are set in Target C.3 sub articles.
This strategic document has an importance that address to necessity and vitality of
volunteering and NGO actions.

Axis A: Learning about earthquakes

Axis B: Safe habitation and structuring

Axis C: Coping with the effects of the earthquake
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Goal C.1: Enhancing the Activities for Training and Raising Awareness of
People related to Earthquakes and Other Disasters
* Strategy C.1.1. A consensus for the Administrators of Disaster and
Emergency Situation management will be provided.
* Strategy C.1.2. A development of training for disaster management and the
enhancement of the numbers of expert disaster managers will be provided.
* Strategy C.1.3 Establishment of earthquake museums in the provinces with
big earthquake pasts will be provided.
* Strategy C.1.4 Disaster Volunteering System will be established.
Goal C.2: Regulating the Legislative Arrangements for More Integrative and
Active Earthquake Strategy
Goal C.3: Procuring a Faster and More Active Intervention in Time to
Earthquakes and to the Other Disasters
* Strategy C.3.1 Enhancement of intervention system after disaster will be
provided.
- Action C.3.1.1. Transportation systems for emergency intervention
and aids along with substructure of communications, emergency call and
informatics system at local and central level will be enhanced.
- Action C.3.1.2. Studies related to determination of the health facilities
and social equipments in emergency situations will be made.
* Strategy C.3.2. Health organization in disasters will be procured.
- Action C.3.2.1. Preparing and updating the disaster plans for the
hospitals in all provinces will be provided.
- Action C.3.2.2. Provincial health plans for fast and efficient
intervention in time for the health issues caused by disasters will be
procured in all provinces.
- Action C.3.2.3. Mobile emergency intervention and transportation
units will be launched.
* Strategy C.3.3. Information sharing and collaboration for damage

assessment will be launched.
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Similarly, in the 2013-2017 strategic planning of AFAD, which is still in effect,
“Starting a campaign for education to be prepared in disasters” is another objective.
The first step of this objective is “increasing the social awareness nation-wide for
50% each year”. According to this objective, there are many projects such as project
of disaster-ready families, project of disaster-ready schools, project of disaster-ready
work place, project of volunteering youth for disasters (afad.gov.tr). These projects
started to work in 2013; and until 2015 December, 5.500 instructors are trained and
around 5 million student, teacher, housewife and worker got the training for disaster
(AFAD, 2012a).

2.4. Stages of Disaster Management Process

Disaster management process includes the time from the starting of a disaster to the
another one and preparation phase from intervention to improvement, from
decreasing the number of losses to another preparation for another disaster. These
stages are known to be complex and integrated, and each one of them is providing an

added-value to another and work as a loop (Figure 15).

Emergency is defined as “All state and conditions that are big-scale however can be
dealt with local instruments, and require urgent intervention activities” (AFAD,
2014b). In 5902 law, it is defined as “State and condition that stops or slows down
the normal life actions in a part or whole of society and the crisis state that comes

with it, and requires immediate intervention”.
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Figure 15 Disaster Management Loop (AFAD, 2014a)

At the same document, Emergency Management is defined as “Management process
which aims to provide fast and effective actions to help for all kinds of needs of
affected societies from the beginning of the emergency”. From this definition, it is
clear to say that this management system starts to work right after the emergency and
ends with the elimination of the emergency. However, intervention and improving
stages after the emergency are also included into this management system. AFAD
(2014) mentioned that “an effective emergency management requires to be planned,
prepared and coordinated and involves deviant opportunity, source and authority,

different than normal managements”.

At the same document, Disaster and Emergency Service is defined as “the services of
announcing the disaster and emergency situation, impact analysis, communication,
security, health, traffic, search and rescue, evacuation, fires and secondary disasters,
infrastructures, transportation infrastructure, energy, burial, habitation, nutrition,

wreck removal, damage and loss assessment, in cash and kind donations,
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international support and coordination, decontamination of hazardous substances,

hosting, and psychological and social supports”.

Disaster and Emergency Management is “planning, guiding, coordinating, supporting
and implementing of necessary actions before, during and after the disaster by the
institutions and organizations for the sake of common objectives” (AFAD, 2014b).
This process is a complex, dynamic, multi-disciplined, multilateral and versatile

management process.

In Turkey, Integrated Disaster Management System is taken as the ground of disaster
management. The foundation objective of the AFAD is determined as providing the
best national/international coordination by using this system effectively. As a
preparation, intervention and improving of the process, AFAD brings the
responsibilities such as:

v" Planning, guiding, coordinating and cooperating,

v" Research and development, and training,

v' Taking protective and preventive measures.

Integrated Disaster Management System that AFAD adopted in Turkey consist of
four different stages: Damage reduction, preparation, intervention and improving
(AFAD, 2014a). These four stages bring the disaster management loop and it is not
right or possible to separate one stage from another. In such cases these stages should
be implemented simultaneously. With the latest changes that are made in 2018,

organizational framework of AFAD is shaped according to these four stages.
2.4.1. Damage Reduction
Damage Reduction is defined as “complete actions of structural or nonstructural

nature before, during and after the disaster for preventing or reducing environmental

damages in natural, technological or manmade situations” (AFAD, 2014b).

47



The activities of decreasing the violence or possibility of emergence of damages with
the way of risk evaluation before disaster are included in this stage. For this
objective, raising awareness of public, creating regulation and institution,
determining research and development policies after risk assessments are also
included in this stage.

Before a great disaster, providing a strong warning and notice systems, alerting the
people who can be affected by the disaster in a short time, gaining time for getting
necessary measures for escape and protection involves great importance. There are
some researches that provides the information regarding 11" September 2001 New
York World Trading Centers terrorist attack that due to late alert to people about fire,
many casualties occurred (McConnell et al., 2010). Moreover, it is determined that
the period of decision making before warning can be longer than escape period
before the disaster. In this study, after the analysis of database of past disasters, only
10% of disaster victims are evacuated at the first moment of disaster; however at

least 45% of disaster victims should be evacuated at first moments of disaster.

In this stage, the results of the actions that will be executed are:

v" Planning for reducing damage and risk management that will be used for
disasters in Turkey,

National Disaster Management Strategy and Action Plan,

Determining the probable disaster areas with risk assessment,

Public works aspects of probable damaged area after disaster,

Evaluation and information reports of disasters,

Aspects of humanitarian aid,

International information sharing,

DN N N N N

Regulations regarding trainings, raising awareness and informing in scope of
disaster preparation (AFAD, 2012a).
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2.4.2. Preparation

Due to its unpredictable nature of disasters, preparation for them carries a great
importance. During and after the disaster, chaos and uncertainty become more
common. In this situation, the easiest way to reduce the damage to the least is
including the actions such as detailed planning before disasters, designating the
authority and responsibility, risk assessments, planning and sharing support sources
and preparing drills. Starting from personal ground, having public measures, these
preparations carry a great importance. Again, in this process, stocking for basic needs
like health, sheltering and food, keeping available distribution channels and

establishing organizations for these, are the main activities.

Preparation process includes the studies for preventing damages of disaster by
sufficient organization and intervention. This stage contains the activities of training
and preparation for intervention with coordination of whole population and
institutions. Maintaining the equipment and tools, usage of early warning systems,
education and other activities should be updated regularly. It is a must for people to
have a plan for organizing during the disaster and providing basic needs. In disaster
management, effective administration of sources is crucial. In this stage, the results
of the actions that will be executed are:

v Informing whole population, raising awareness and training during disaster and
emergency preparation,

Information, communication, early warning and prediction systems,

Risk maps,

Immediate aid and logistic plans,

Research and development, and project designing,

Training and drills of intervention units,

International cooperation and coordination,

SR N N N N N

Suitability of disaster and emergency management centers’ mutual

communication and information systems.
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Research and development actions of decreasing the time of reaching alive victims
during intervention process which is the scope of this thesis should be evaluated in
this stage. Also, information, communication, early warning and prediction systems

regarding this problem should be executed in this stage (AFAD, 2012a).

2.4.3. Intervention

Intervention is defined as “actions for life and property protection, health, food,
quarter, security, property and environment protection, social and psychological
support systems during disaster and emergency situations” (AFAD, 2014b).
Intervention consist of activities such as fast evaluation of developments after
disaster, establishing of versatile communication and coordination, warning people,
management of personnel, evacuation of people (Ozerdem & Jacoby, 2006),
preparation of knowledge-communication network (Kutluk, 2011), damage
assessment, dangerous wreck removals (Ramezankhani & Najafiyazdi, 2008), arrival
to disaster area steadily, immediate aid services and support team works (Akyel,
2007). Works that will be executed in this stage include the providing basic needs
such as catering, sheltering and heating of the disaster victims who lost their homes,
treatment of injured people, search and rescue actions for alive people due to saving
as many lives as possible. These needs can be extended with the subjects as
communication and transportation, first aid, treatment, evacuation, sheltering,
providing food, security, preventive medicine, and securing dangerous wreck.
Prominent aspects in this phase are:

Communication,

Transportation,

Search and Rescue,

Safety and traffic,

Protection from fire and hazardous substances,

Damage assessment,

Urgent sheltering,

R N N N SR R NN

Nourishment,
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v" Burial,

v" Information management.

At the ground of disaster studies in Turkey history, there was almost only “search
and rescue” logic and therefore the intervention stage was not sufficient enough. The
number of loss of life and wounded people in 1999 Marmara Earthquake shows
difference regarding search and rescue works. However, in the earthquake of 7.0
magnitude in Van-Ercis on 23" October 2011 and 5.7 magnitude in Van-Edremit on
9" November 2011 despite of 644 casualties, with the search and rescue work of
2522 personnel, 252 people from 1966 rescued alive (AFAD, 2014c). At the success
of these rescues along with search and rescue units, awareness and communication
factors were important too (Chenji, Zhang, Won, Stoleru, & Arnett, 2012). The rate

of disaster survivors and casualties are shown at Figure 16.
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Detailed information regarding intervention stage shall be included in next chapter.
2.4.4. Improving

At the stage of improving, the activities to provide at least minimum level of basic
needs for intercommunication (Luna & Pennock, 2018), transportation, water, power,
education, long term temporary sheltering, economic and social activities (Giizel,
2013).

Damage reduction and preparation activities before disaster are included into risk
management, intervention and improving activities after disaster are included into
crisis management. This model which is also named as “Integrated Disaster
Management System” aims for execution of determining risks in early stage,
preventing disaster damages, good intervention and improving activities after

disaster in an integrated scope.

The activities that involve the works for returning to normal life or to a better life
after disaster are:

v" Selection of a safe place,

v' Construction of disaster homes,

v" Public works, planning and project development of disaster areas,

v" Rerouting of development and disaster risk reduction sectors.

Improving stage is the stage that contains the works of binding up the wounds,

prevention from repetition, and turning to a normal life after the disaster.
2.5. Examples of Disaster Management Systems/Projects in Turkey

Disaster management systems and applications of the past revealed a complicated
structure for legal and organizational regulations in Turkey. It can be seen that many

of the systems that are tried to be activated before 2000 have failed due to multi-
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headed organizational structure. When the Turkish Disaster Management Systems
are investigated, taking the law No 5902 which regulated the establishment of AFAD
in 2009 as the start will be more correct. At the following years of the establishment
of AFAD, institutional structure is enhanced and new projects along with the systems
are started to be procured (AFAD, 2012a).

Turkey launched a program which is called National Earthquake Research Program
for the period between 2012-2023 to support the researches in general and studies of
project design and creating solutions for disaster management (afad.gov.tr). This
program aims to produce projects in the scope of the program, gather new
information, execute scientific researches to provide applicable projects for the needs
of disaster management with the usage of national sources sufficiently and

effectively.

Because of the studies which is led by AFAD, a Disaster Management and Decision
Support System (AYDES) is developed to work as a base for disaster management.
This project, is a general management system which consist of decision support
mechanisms and risk management stages with simulation support and estimation-
modeling, and with an early warning opportunity which is integrated to geographical
information system infrastructures until 2017. In this context, Incident Command
System (OKS) which ensured the management of resources during disaster, Disaster
Temporary Urban Management System (AFKEN) module which manages shelters
that are used for various reasons, Electronic Help Disbursement System (EYDAS)
module which organizes the aids, and Spatial Information System module which
manages geographical data are completed (afad.gov.tr). These studies are continuing
with a plan for increasing disaster management efficiency as it is planned. The most
gratifying aspect of this subject is that umbrella programs such as National
Earthquake Research Programme UDAP which supports the programs that improves
disaster management by AFAD is implemented. In the scope of these supports, it is a
well-known fact that disaster management activities in various subjects will gain a

momentum.
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Except the central projects, there are other small or local projects that are executed

for commercial or academical scope.

“Designing and Making a Prototype of Self-Propelled Robotic Snake for Earthquake
Wreck Scanning” is a project that works for detection of alive victims. This project is
related to share the local knowledge (such as buildings, institutions, infrastructure
services and inhabitant of a neighborhood) which is kept before earthquake to the
search and rescue teams (Topal, 2011; Pehlevan et al., 2009). The objective of the
project is organizing the activities of data collecting for search and rescue teams’

readiness.

“Is Anyone There?” application which is developed by Avealabs in Turkey is
detecting the location of the user and the data of earthquakes around the world by
using 3G for rescuing the people under wreck. In the cases of the earthquake is
dangerous enough for the user, the application sends a message to the user to check
his/her safety. When the confirmation from the user is not sent, the system changes
into a state of alarm based upon the user is under a wreck (http://avea.pclabs.com.tr,
2012). Despite that it is one of the best applications made in Turkey, especially some
of the cell towers can be damaged due to the disaster and lose the effect and work of
this system. Also, with the signaling of hundreds/thousands of phones (lack of
confirmation due to the dead users) around the earthquake area, search and rescue
teams’ works will be divided into different places where dead disaster victims are
and not the alive victims. Warning signal of many phones can cause an obstacle to

search and rescue works.

On the other hand, the application which is developed by AVEA is updated in 2014
August; and with the Panic Button on the new interface new functions as sending
location on social media and asking help during a disaster even if it is not in the
disaster region are gained. Moreover, due to the importance of the subject and social
necessity, the application became available worldwide along with the AVEA. The
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application is calibrated to give a voice signal in each 15 minutes to make sure the

battery usage is optimum.

For the goal of providing emergency communication needs right after disasters,
Turkcell, another telecom operator in Turkey, developed a “Emergency
Communication System”. A system that works as a small GSM network consist of 1
mini switchboard, 3 radio base stations, mobile stations, 1 communications center,
and Internet connected computers with fixed and satellite phones. In the first stage,
special cards for 5000 search and rescue professionals are designed, and a mobile
GSM network with the structure of working ability in disaster area in 6 hours is
incorporated. As intended for this system UNDP and Turkey’s UN Permanent
Representation held a meeting in New York on 4™ April 2013 regarding disasters and
gave successful examples; and by the UNDP representatives, the importance of
information sharing steadily right after disaster and this application’s usage as an
example by other countries is mentioned. Turkcell developed another emergency
commonication system as “DroneCell”, which is designed small portable base

stations on the drones for first responders at 2018.

As an another example, istanbul Provincial Disaster and Emergency Directorate is
suggesting to everyone to fill an Emergency Information Card before disaster for
sharing with search and rescue teams after earthquake. Despite its usefulness for
raising awareness, each individual needs to carry this card with themselves 24/7,
however it can be used after search and rescue teams reach to the victims (JICA,
2008).

Again, with the project called “Mobile Device Use for Disaster Management” which
became available in 2014 by Istanbul Provincial Disaster and Emergency
Directorate, increasing the existed capacity for disaster preparation is aimed. With a
simple, informative and directive mobile software, the opportunity to reach to the
practical information of survival after the disasters and getting ready before the
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disasters is given. The benefit of the application is irrefutable, however, it should be

available for each province, instead of focusing on Istanbul.

AFAD Inventory Information System is a web-based application to provide benefits
to decision makers, to work with map bases, to follow the units which will work after
disaster with inventory information by the personnel, communication and equipment

with geographical information system technological infrastructure (Giizel, 2013).
2.6. Disaster and Risk Management in the World

History of the world and human kind is filled with the monuments of abnormal
events and their effects. For centuries, human kind created civilizations of societal
living and rules of common life, they suffered from destructions came with the
disaster, and then lived a learning process regarding taking measurements from those
past events. This process caused creation of many monuments, and the results of the
events that affected humans and societal life deeply are transferred from society to
another for centuries. In Turkey and in the world, 13™ October of each year is
celebrated as International Day for Disaster Reduction for the sake of the effects of
the disasters and the measures to be taken (http://www.un.org

/en/events/disasterreductionday, 2019).

Disaster management of each country is based on the past experiences regarding
disasters. This situation caused to take more measures on some certain disasters
(Erkal & Degerliyurt, 2009). If a generalization is to be made, each country took the
protective measures for the disasters they suffered most. Disaster managements of
some of the countries are explained briefly below.

With developed organizations at disaster management United States of America
started to its disaster management from a central organization that provides local
qualifications at first implementation. Federal Emergency Management Agency

(FEMA) is founded due to the need of integrated organization which coordinate
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disaster management (Wong & Robinson, 2004; Federal Emergency Management
Agency (FEMA), 2003; Leblebici, 2014). Emergency Management in force is called
Integrated Emergency Management System (IEMS). This system gathers the whole
existed sources together. Along with the local sources, volunteering institutions and
commercial sources are also in use. IEMS addresses to four stage in disaster
management which evaluates the all disasters. Also, from local municipalities to
national government, all government levels come together with the private sector.
Implementation of the plan for disaster in USA requires at least 24 hours, and it is
seen that surviving chance of the victims under wreck decreases to 50% (JICA,
2008).

Japan is another country that live with the disaster. Disaster management programs in
Japan are based on the Law of Disaster Countermeasures. Providing the effective
disaster improving and reconstructing actions and promoting the scientific and
technological researches are constituting the basic policy of the government. In
Japan, disaster management is implemented in three stages (Ozerdem & Jacoby,
2006). National, regional and local level of disaster management councils are
working for implementation of measures to their regions. In the disaster management
of Japan, Fire and Disaster Management Agency (FDMA) works as the lead group.
Along with this institution whole state organizations and volunteering institutions are
tasked with details in disasters (Emin, 2011).

Another developed country, in Italy, national civil protection service is established
with a law in 1992 to promote an institutional framework for all kinds of civil
protection actions around the country. Emergency management and rescuing action
coordination, is made by municipality, state, regional and national operation centers
(Ciesa et al., 2015; Giilkan et al., 2003).
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2.7. International Institutions Regarding Disasters

There are many different international organizations which work for disaster
management all around the world. The biggest organization regarding participation
and activities from all of those is United Nation Developing Program (UNDP)
(Development, Fund, & Services, 2018).This organization is working to organize the
actions of by working as an umbrella institution which gathers the proficient
organizations under itself. Organizations such as OCHA, WHO, WFP, UNICEF
providing help in various ways to the disaster regions under the umbrella of UN
(Development et al., 2018; Giilkan et al., 2003).

International Search and Rescue Advisory Group (INSARAG) is another
organization which provides similar international actions (INSARAG, 2006). Unlike
others, this organization has a structure of non-official global network. The purpose
of INSARAG is providing a platform to countries and institutions for the goal of
developing standards and coordination methodology in intervention and aiding in
earthquakes that require international help. INSARAG is operating actions with the
participation of more than 80 countries within the UN umbrella. INSARAG is
working for the subjects related search and rescue activities with international
coordination of minimum standards at the earthquake related disasters which UN
explained in 2002. After the earthquake series in 1999 at Turkey, Taiwan and
Greece, a web based emergency information management system which is called
OSOCC (www.unocha.org) is developed. Essentials of INSARAG (INSARAG,
2012) are also defining the responsibilities of supported country. These
responsibilities are including the subjects like helping for migration and custom
procedures for search and rescue teams, and providing services like transportation,
map, translator, drinking water, gas and compressed gas. Search and Rescue (SAR)
teams which comply with the standards of INSARAG is recorded in INSARAG SAR
list. In this guide, AKA Search and Rescue Association, AKUT, Ankara AFAD
Search and Rescue Teams, Istanbul AFAD Search and Rescue Team, Istanbul

Metropolitan Municipality Disaster Coordination Center Urban Search and Rescue
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Team, Istanbul University Natural Disasters Search and Rescue Team, NESAR
National Emergency Search and Rescue Association, SAR Search and Rescue
Association, GEA Search and Rescue Team from Turkey are also listed
(https://vosocc.unocha.org/lUSAR_Directory/USARTeamsByCountry.asp, 2019)
(Akyel, 2007).

2.8. Disaster Management in EU

The base for cooperation regarding disaster protection in EU is established in Rome
during 1985 inter-ministerial meeting. From that day, in the cases of a disaster event
in a member state, responsibilities became clear for preparations of responsible
institutions for disaster management. Also, the studies of taking various
measurements for being ready in private sector at the member states were also made.
After 9/11 in US which occurred in 2001, new regulations for evaluation of risks,
warnings and interventions and recording these information were also made (AFAD,
2014a). These regulations can be listed as being ready for disasters by supporting the
national, regional and local works, developing cooperation between countries and
institutions, increasing information of personal safety of citizens, conducting a
framework for coordination and cooperation in a fast and effective way (Seppanen &
Virrantaus, 2015).
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CHAPTER 3

SEARCH AND RESCUE ACTIONS IN DISASTER

3.1. Search and Rescue Actions

Search is defined as the activities for finding alive victims under wreck during
disaster and emergency situations. Search and rescue, however is defined as
“searching, finding and rescuing activities by official and private teams who are
educated and well-equipped for helping people who are suffering from effects of
disaster” (AFAD, 2014b) (INSARAG, 2012).

Search and rescue actions are critical and a detailed planning is a must for fast
rescuing operation. In this planning, determining the places with higher chance of
finding disaster victims should be included. Also, categorization of making the
damage assessment for collapsed buildings in a fast manner should be included into
this planning too. Technologies that provides a rescue of alive victims under the
wreck in personal basis, and planning that focus on techniques that can help the

rescue actions constitute the main theme of the event.

Search and rescue actions are the services which can be executed in a plan and
coordination with well-educated and equipped professionals with modern and
appropriate tools and information who can also work in time pressure (Aydogdu,

2010). Search and rescue activities are consisted of search, rescue and survival skills.

Search skills are divided into sub-sections like on non-marine, in marine, on air,
planning and search dogs. Rescue skills are varied according to the field of rescuing
like mountain, marine and urban. Surviving skills are divided into sub-sections like

surviving in nature, navigation, improvisation, and communication (Aydogdu, 2010).
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According to Wong & Robinson (2004) “The Search Team is responsible for
locating victims trapped in rubble, wreckage, collapsed buildings, or other dangerous
situations. The team’s capabilities include electronic (visual imaging,
acoustic/seismic, and thermal imaging), canine, and physical search. These strategies
and techniques may be applied separately or in combination, depending on the

situation”.

After disasters, teams of intervention make a small analysis on determining damage
and loss and raising awareness around the field. This analysis is called “Impact
Analysis” (Kutluk, 2011). Before intervention, with this analysis, first information
and existed sources regarding alive victims, situation of loss, places or sections that
are still in danger and what happened in the field can be evaluated. The type of the
disaster and the time can change the profile of affected people. For example, an
earthquake that happens during the night can catch many people in their beds; in the
meantime, an earthquake that happens during the day, affected people will be in
schools, shopping malls or official institutions that contain the biggest number of
people. Therefore, impact analysis after disaster carry an importance due to provide
right guidance of search and rescue activities. Evaluation which includes what is
needed when, and how to distribute these sources, measurements that will be taken
and priorities in general after the impact analysis is called “Need Analysis” (Kutluk,
2011). Basic aspects of search and rescue in these analysis is shown at Figure 17
(Statheropoulos et al., 2015b).

At the SWOT Analysis in 2013-2017 Strategic Plan of AFAD, the subjects like “Late
Intervention”, “Insufficient Intervention and Action Plan”, “Not Taking Necessary
Measures for Vulnerable Groups (such as women, children and disabled)” took place
in the beginning of Estimation and Early Warning Systems. At the opportunity
section of the same analysis, the subjects like “Decreasing Loss with Gaining Time
for Disaster prevention” and “Providing Fast and Right Intervention” took place.
These aspects are referring to the importance of search and rescue process, the time

shortage in this process, and actions for decreasing loss of lives (AFAD, 2012a).
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Figure 17 Basic Aspects of Search and Rescue Operations
(Statheropoulos et al., 2015b)

Disaster intervention team is defined as “the group of people with special education
who took responsibility for disaster and immediate aid actions and work for official
and private institutions and organizations” (AFAD, 2014b). Another definition
according to Wong & Robinson, (2004) “The Rescue Team is responsible for
evaluating incident areas for hazards, stabilizing damaged or collapsed structures,
breaching, site reconnaissance, victim extrication, and heavy equipment and
rigging”. AFAD is the responsible name for preparing educational policies and the
coordination of disaster and emergency services in Turkey (AFAD, 2013). In this
field, Disaster Intervention Plan of Turkey (TAMP) entered into force in 2013. The
objectives of this plan include:

Saving lives,

Reviving life and interrupted activities back to normal as soon as possible,
Executing the intervention processes as fast and planned,

Maintaining public health care,

Protecting property, environment and cultural heritage,

Decreasing economic and social losses,

SR N N N N NN

Reducing or preventing the effects of secondary disasters.
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Table 5 Service Groups to be Assigned at a Disaster

DISASTER
TYPE

SERVICE GROUPS TO BE ASSIGNED

Flood

Communications, Transportation Infrastructure, Security and Traffic,
Search and Rescue, Transportation, Health, Evacuation Positioning and
Planning, Substructure, Energy, Sheltering, Damage Assessment, Wreck
Removal, Food Agriculture and Livestock, Technical Support, Loss
Determination

Forest Fire

Communications, Transportation Infrastructure, Security and Traffic,
Search and Rescue, Transportation, Health, Evacuation Positioning and
Planning, Substructure, Energy, Sheltering, Damage Assessment, Fire,
Wreck Removal, Food Agriculture and Livestock, Technical Support,
Loss Determination

Industrial Fire

Communications, Transportation Infrastructure, Security and Traffic,
Search and Rescue, Transportation, Health, Evacuation Positioning and
Planning, Substructure, Energy, Sheltering, Damage Assessment, Fire,
Wreck Removal, Technical Support, CBRN

Mass Population

Communications, Safety and Traffic, Transportation, Health, Evacuation
Positioning and Planning, Energy, Sheltering, Nutrition, Fire, Damage

Movements Assessment
Technical Support, Safety and Traffic, Communications, Energy, Damage
Cyber Attack Assessment
Communications, Transportation Infrastructure, Security and Traffic,
Search and Rescue, CBRN, Transportation, Health, Evacuation
Chemical Positioning and Planning, Substructure, Energy, Sheltering, Damage
Assessment, Fire, Wreck Removal, Technical Support, Food Agriculture
and Livestock, Loss Determination
Communications, Transportation Infrastructure, Security and Traffic,
Biological Search and Rescue, CBRN, Transportation, Health, Evacuation
Disasters and Positioning and Planning, Substructure, Energy, Sheltering, Damage
Epidemics Assessment, Fire, Wreck Removal, Technical Support, Food Agriculture

and Livestock, Loss Determination

Radiological and
Nuclear Accidents

Communications, Security and Traffic, Search and Rescue, CBRN,
Transportation, Health, Evacuation Positioning and Planning, Energy,
Sheltering, Nutrition, Food Agriculture and Livestock, Loss
Determination

Earthquake

All the service groups

Transportation
Accidents

Communications, Transportation Infrastructure, Security and Traffic,
Search and Rescue, Transportation, Health, Energy, Wreck Removal,
Technical Support, Damage Assessment

Like the other plans and preparations, at the top of the TAMP goals, "rescuing lives"

can be seen. Rescuing more lives at the areas affected by the disaster will be possible
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with fast and operative intervention by utilizing the first 72 hours which are defined

as the Golden hours.

TAMP identifies the responsibilities and roles of service groups and coordination
units during intervention activities prepared with tactical approach. TAMP defines

the service groups that should take a place in these scenarios as follows (Table 5).

3.1.1. Search and Rescue Processes, Relations

Disaster are continuously happening in Turkey and in the World. After these
disasters, search and rescue teams work in first 72 hours which are called “Golden
Hours” for rescuing alive disasters under wreck. Ochoa & Santos (2015) gave the
survival rates against the time during search and rescue actions which also include
Turkey’s data (30 October 1983 Erzurum Earthquake 6,9 magnitude, 1.155 loss, 537
wounded, 3.241 heavily, 3 thousand medium and 4 thousand as lightly damaged
buildings and more than 30 thousand dead animals) with four earthquake data
(Figure 18).

RC Pancake
(Mexico, 1985)

Weak Brick Masonry
(China, 1976)

Weak Stone Masonry
=" (Italy, 1980)

Survival Rate (%)

Heavy roof single storey
rubble stone masonry
_— (Turkey, 1983)

Figure 18 Real Survival Rate After Disasters (Ochoa & Santos, 2015).
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Researches show that the survival rates in each disaster differ from another, however,
“First 72 Hours” are called the most critical period all around the World. Fiedrich et
al., (2000) suggested a model to predict these rates and they figured out that first 72
hours’ importance at the end of this research (Ochoa & Santos, 2015) (Figure 19).

Survival Rate

o 10 20 30 40 50 60 70 80 90 100
Teraplh] Time (Hour)

Figure 19 Predicted Survival Rates After Disasters (Ochoa & Santos, 2015)

It is known that, after the big-scale disasters, the arrival of first official intervention
team can take 24 hours after necessary preparation and transportation (Wong &
Robinson, 2004; INSARAG, 2012). However these first 24 hours are defined as the
most important period of time for highest survivor rates during the Golden hours.
According to Leblebici (2014), first intervention comes from relatives, survivors and
local sources as collectively. The reason of this action is the late arrival of official
intervention teams to affected areas. Leblebici (2014) mentioned that the importance

of time and importance of raising awareness and abilities of local people.

Among with the effects of the disaster, explosions, fires, other risks that carry bigger
risk and can be triggered right after the disaster are also on the way of search and
rescue teams. Making an intervention and risk assessment to these after incidents as

fast as possible is one of the actions that are made against the time.
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At the operations of search and rescue, although the search and analyses (for natural,
technological disasters or incidents) are increasing, casualty numbers are also
increasing exponentially. Getting rid of this situation, decreasing the loss and
casualties to the lowest level, and increasing the speed of search and rescue actions
require the standardization of all stages of these activities. These stages do not
include a standard timing. According to INSARAG definition, search and rescue

times and relations are included in Figure 20.

UN-based procedure

Timeline

Flow of operations
Request OCHA receives a request for assistance;

dispatching rescue teams due to logistics,
paperwork, travelling, reception, authorization has
OCHA unforeseen timeframe

Loop

osocc First rescue team that arrives is 0SOCC; OSOSCC
collects input and makes planning; it is continuously

Registration

RDC Toop Planning updated for situatic;n a\/;/arehess; unforeseen time
P e N or planning

Rescue )
{ teams ]
| % . : 7[ Unforeseen time for victims location ]
' 52 )
; Victims S § :
v location 2 £ . - N
! oeee 25 ] Unforeseen time for victim extrication
{ Rescue 1
i \
i . i
[ Victims
¢ evicahion : At the end of the day the rescue teams report
\ / and update the OSOCC

Safety
y

Figure 20 INSARAG Search and Rescue Processes, Relations

The shaded area of this definition includes the regional search and rescue teams’
survival detection, localization detection and rescuing action as a loop. This loop
continues to the end of the activities until there is no chance of finding and rescuing
any survivors under wrecks. In the figure, there are operated function analysis on the
right. The time to determine the victims and their location is predicted as
“unpredictable”. This point is crucial that shows the importance of reaching time of

the knowledge of survivors even in the UN based studies.
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3.1.2. Stages of Search and Rescue Processes, Responsibilities

Effective disaster management consist of three stages such as preparation,
intervention and pre-recovery (AFAD, 2013). Preparatory works include:

v' Determining existed resources,

Planning,

Organizing,

Preparing tools, equipment and devices,

Enhancing the capacity,

Benefiting from new technologies,

Preparing, developing and testing the early warning systems,

Regulating trainings and simulated accidents, and

NN N N N IR

Evaluating processes.

Table 6 Intervention Levels

Support Situation According To

Level Effect Disaster Type And Scale
Local opportunities are Provincial Disaster and Emergency
Q1 :
enough. Management Directorate

Provincial Disaster and Emergency

There is need for support Management Directorate,

. elated Disaster Coordination Uni
2 from near provinces Related Disaster Coordination Unit
P ' 1% Group Cities Support from near
provinces

There is need for 1% and 2™ group cities support from near

Q3
nationwide support. provinces + national capacity

There is need for 1% and 2”‘_j group citi_es support from near

Q4 provinces + national capacity +

international support.

international support
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TAMP explains intervention management system in local and national levels.
Recovery works divided into two as pre-recovery and long-term recovery works. At
this point, intervention process and recovery stage of disaster management relate to
each other. According to TAMP, intervention levels are divided into four groups in
Turkey (Table 6)

Provincial Disaster and Emergency Management Directorate which is mentioned
here works under the directorate of deputy governor who is assigned by the Governor

in provinces for 24/7 workload.

At international level, according to INSARAG Guidelines, the Urban Search and
Rescue Response Framework contains all levels of responses (Figure 21). It extends
from a daily local accident response to a more complex international response with
an USAR team.

The Urban Search & Rescue Response Framework

International capability
International

Heavy
Medium National capability
Light

USAR teams

Awareness
Community response, civil
defence, local emergency
services (LES)

Figure 21 The Urban Search and Rescue Response Framework
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The USAR teams has three levels of organization. Light, Medium and Heavy USAR
teams have the same capabilities with different levels of equipment and size. But all
the teams are well organized and have a predefined management structure, high level
of preparedness and mobilization. According to INSARAG protocols, minimum
personnel requirement for a heavy USAR team is at Table 7.

Table 7 Minimum Personnel Requirement for a Heavy USAR Team

Component Tasks Minimum Staff
Command
Liaison / Coordination Team Leader/Deputy 2
Management Planning / Follow up Liaison Officer / Deputy 2
Media / Reporting Assessment / | Structural Engineer 1
Analysis Safety / Security
Technical Search .
Search Canine Search E%Chmgﬁgi iarch i
Hazmat Assessment g
Brea_kmg & Breaching Rescue Team Leader 4
Cutting Rescue Technicians 24
Rescue Lifting & Moving
Shoring
Technical Rope
Team Care (Personnel & .
. Medical Doctor 1
Medical Sgar_ch Dogs) Paramedics / Nurses 2
Victim Care
Base of Operations
Water supply Logistics Team Leader 1
Food supply HAZMAT Specialists 1
Logistics Transport capacity Logisticians / water 1
Fuel supply Base Manager 2
Communicaions Transport specialist 1
HAZMAT isolation
TOTAL 48
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According to the international search and rescue protocol (INSARAG, 2012), search
and rescue actions are being executed by teams. Each team has a leader and this
leader works for coordination of task force commander and team actions, and
distributing the assignments between personnel. Generally, first intervention team is
being police and fire department, and these actions are being coordinated by those
teams. First search and rescue action that is held by these teams are executed in four
stages:

Task force commander of search and rescue, design a field for search and rescue at
first. This field is designed as 2x2 or 3x3 block/street size. This field cannot be
designed bigger than that to reduce the communication problems.

Later, the commander designates the operations center. This area is a secure place
that is inside or nearby the search location. Every member of the team knows the
location of this center for coordination.

Task force commander divides the teams into two as search and rescue teams.
Generally, search team includes 3-4 people and the task of this team is related to
detection of alive victims who are under the wreck in the search area. Rescue team’s

task is related to rescuing these alive people safely.
Search and rescue actions work in a parallel run. Search actions and the results of

search teams are given to the center constantly, and in the light of these information,

rescue teams work on the locations of alive people.
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Table 8 USA Disaster Management Core Competencies

Screen, Search
and Detection

Risk
Management for
Protection
Programs and
Activities
Supply Chain
Integrity and
Security

Prevention Protection Mitigation Response Recovery
Planning
Public Information and Warning
Operational Coordination
Forensics and Access C(.)erI Community Critical Economic
A and ldentity e .
Attribution o Resilience Transportation Recovery
Verification
Intelligence and Long-term Environmental .
Information Cybersecurity Vulnerability Response-Health ggf\lj}?eznd Social
Sharing Reduction and Safety
. Intelligence and | Threats and Fatality
Interdiction and . .
Disruption Infor_matlon Haza_rd_ _ Manggement Housing
Sharing Identification Services
Screen, Search Interdiction and R'Slf _and Disaster Infrastructure Infrastructure
- . . Resilience
and Detection Disruption Systems Systems
Assessment
Physical Public and Private | Natural and
Protective Services and Cultural
Measures Resources Resources

Mass Search and
Rescue
Operations

Operational
Communications

Mass Care
Services

Public Health and
Medical Services

Situational
Assessment

After disasters, for coordination of actions in the disaster location and the fields that

are affected, gaining time and effective work, there are many suggested systems in

the literature. In almost all of these suggested systems include distinctive limitations.

The reason for this can be explained as the insufficient of one single tactic in search

and rescue actions to make a full search. To not to restrict the actions in disaster area,
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USA Homeland Security (DHS, 2011) defined the core competencies by preparing
documents that explains the network and necessities for software and hardware that

will be used in first intervention by the units right after the disasters (Table 8).

USA Homeland Security drove forward the articles regarding usage of local public
and survivors as much as possible for rescuing more people in shortest period while

listing the action points in search and rescue actions (Table 9).

In these documents that belong to USA Disaster Management concept, rescuing as
many survivor as possible at the shortest amount of time from the disaster zone is
given as the primary goal. One of the riveting subjects were the suggestion of
utilization of asymmetrical search techniques along with traditional ones. Also,
employing local search units in an active position is given as important subjects in

these documents.

Table 9 Search and Rescue Operation Action Points (DHS, 2011)

Response Mission Area Capabilities and Preliminary Targets

Deliver traditional and atypical search and rescue
capabilities, including personnel, services, animals and
assests to survivors in need, with the goal of saving the
greatest number of endangered lives in the shortest time
possible.

Mass Search and
Rescue Operations

1. Conduct search and rescue operations to locate and rescue persons in distress, based on the
requirements of state and local authorities.

2. Initiate community-based search and rescue support operations across a wide geographically
dispersed area.

3. Ensure the synchronized deployment of local, regional, national and international teams to
reinforce ongoing search and rescue efforts and transition to recovery.
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Table 10 Situational Awareness Action Points (DHS, 2011)

Situational Awareness Action Points

Provide all decision makers with decision-relevant
information regarding the nature and extent of the hazard,
any cascading effects, and the status of the response.

Situational
Assessment

1. Deliver information sufficient to inform decision making regarding immediate lifesaving and
life-sustaining activities and engage governmental, private and civic sector resources within and
outside of the affected are to meet basic human needs and stabilize the incident.

2. Deliver enhanced information to reinforce ongoing lifesaving and life-sustaining activities,
and engage governmental, private, and civic sector resources within and outside of the affected
area to meet basic human needs, stabilize the incident and transition to recovery.

Likewise, in the action points that are listed for situational awareness, points related
to raising awareness and sharing information to whole actors in the disaster

management are also listed (Table 10).

3.2. Tools & Techniques at Search and Rescue Operations

3.2.1. Rescue Technology

Search and rescue activities are inseparable in disaster management. Rescuing
survivors under the wreckage without causing any other danger to their health right
after the detection is similarly important as dissolving the chaotic situation after the
disaster, increasing awareness along with detection of survivors as fast as possible.
Rescuing teams are conducting their actions against time at the locations that are
detected by search teams. Developed loss/casualty prediction optimization, screening
and rescue tools are at the priority list regarding rescue technology. Right equipment
for right work is shortening the necessary time for evacuation of wounded people
under wreck. Especially the progress of construction technology and tools are
providing immense benefits to search and rescue teams during their operations to

protect the strength of them (Federal Emergency Management Agency (FEMA),
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2018). Search and rescue work areas are dangerous, demolished, ruinous, corrupted
and fractured areas that harden the work of rescue and need great efforts.
Technological tools that are developed to work on these areas should be produced as
practical and light that will be able to force the weight limitation, design and
functionality. Tools and equipment that will work under wreck which need to be
short, light and strong, able to evaluate the toxic gas from exhaust pipe if they have
motors, power source from batteries and accumulators can be provided these days.
Especially there are many powerful devices to move, cut or bend the heavy columns
and materials under wreck, and they are providing opportunity to gain time as much
as needed to save and rescue wounded people. Also, newly developed laser
technology equipment, high water pressure systems, small and smooth blasting
equipments, and automatic stabilization providers help to save time and search and
rescue operations in general (Wong & Robinson, 2004). A list of materials that are
being used during search and rescue operations in Turkey which are determined
during face to face meetings or interviews is included in Table 11. This list includes
the materials that are used at least once, however there are many other materials and
tools can be used. US Federal Emergency Management Agency which is called
FEMA supports 28 task forces nationwide. In each task force, there are fire
extinguishing expert, doctor and health personnel, construction engineers, dog
experts, heavy construction equipment operators along with the heavy and light
equipment for search and rescue teams. Chen & Miller-Hooks (2012) indicated in
their study that these equipment include cranes, earth movers, trucks, support tools,
generators, boats, helicopters, cutting tools, dog teams, robots, infrared detection
tools, heat censors, sonar, drilling tools, microphones, fiber optical cameras that are
remote controlled and medical aid materials. Detailed authorized list of these
materials by FEMA (Federal Emergency Management Agency (2018) is on their

own sources.
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Table 11 Tools and Systems Used in Search and Rescue Operations in Turkey

Wreckage Search Dog,

Wreckage Alive Sound Locater,
Wreckage Alive Imaging Devices,
Sensor Systems,

Geographical Information Systems,
Seismic Meter / Acoustic Meter,
Excavation Tools (Pickaxes, Shovel, Rope, Sledgehammer, Idlers etc.),
Megaphones,

Communication Technologies, GPS,
Emergency Flashcard / Information Card,
Night Vision Glasses,

Hydraulic Cutting/Dismantling Set,

Field Hllumination System,

N N N N T N N N N N N NN

Airbag Set.

Developments that are made with classical methods regarding technological tools
and equipment which are important parameters that affect search and rescue actions
are on construction engineering. However, since because there are no borders in
disaster and their effects in the geography, re-evaluation of the technologies and tools
should be done to modernize them. Statheropoulos et al. (2015b) proposed the

priorities for next generation rescue tooll and Technologies at their study (Table 12).
As a small comparison, examples of regular tools and equipment which are being

utilized by US Federal Emergency Management Agency (FEMA) (2018) are given in
Table 13.
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Table 12 Priorities for Next Generation Rescue Tools and Technologies

Implementation of standardized rescue techniques,

Providing quality assurance of rescue equipment,

v" Providing quality assurance of utilization of equipment by the rescue personnel
in training,

v’ Establishing networks and rescue team groups to provide determination of user
needs in a proper way,

Modulating all rescue equipment as lighter,

v Preventing vibration from hand/arm,

v Keeping the exhaust outlets out of wreckage and extension of power chords of
motors which are going to work under wreckage,

v Production of light equipment without exhaust which can work with battery or
accumulator,

v Preventing rescue teams from harming the victims, by subtracting water and
dust,

v"Improving abilities of equipment as cutting, breaking and clipping under wreck
and gaining time for rescue,

v Decreasing the noise of equipment under wreck and providing opportunity of
intercommunication of team,

v Developing an equipment which is small and light that can decrease the
manual work under wreck,

v Producing equipment that can provide light from itself which can work under

wreck.
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Table 13 US Federal Emergency Management Agency (FEMA) Search and Rescue
Material Examples (FEMA, 2018)

CBRN Mask,

Seismic and Acoustic Monitoring System,
Face, Hand and Feet Protection Mask,
Personal Alarm Security System (PASS),
Personal Mental State Monitoring Sensor,
CBRN Detection Robot and Equipment,

Thermal Screening System,

NI N N N S N NN

Various-Purposed Robotic Systems (Explosive detection, search and rescue,
hazardous material detection, surveillance),

Small Unmanned Air Vehicle (Drone),

Search Cameras,

Risk Management Softwares,

Command, Control and Decision Support Softwares,
Operational Field Virtual Imagining Softwares,

Cloud Systems Compatibility Softwares,

Traffic Circulation and Modeling Softwares,

Material Following and Inventory Softwares,

Public Warning and Alarm Systems,

Wide Range Field Linked Hand-held Computer, Tablet, Phone,

Mobile Computer (Search, communication, cyber security, logistical support),

N N N N N U U N N N N

Mobile Data Computers (Mounted to vehicle, makes information sharing to
databases),

Barcode scanner and Writer with Wi-Fi Support,
Infrared Camera,
Network Installation and Tracking Softwares,

Ciphering Softwares,

SN N NN

Personal Security Wall Softwares.
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When the materials above are evaluated, too many technological softwares and
hardwares for utilization by FEMA teams among with classical material and tools are
taking the attention. To remove fast as possible the dangers from the nature of search
and rescue tasks, to provide the security of teams and utilization of these systems for
receiving information of alive people under wreck as fast as possible are important

aspects that need attention.

Table 14 Turkish Disaster and Emergency Agency (AFAD) Material Examples
(AFAD, 2014)

No. Material / Item Amount
1. Personal Computer 3713
2. Notebook 1111
3. Tablet PC 184
4, Toughbook 46
5. Printer 1495
6. Scanner 340
7. Photocopier 206
8. Faximile 176
9. Camera 185
10. Plotter 21
11. Server 96
12. Phone 2924
13. Projector 205
14. Switch 133
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3.2.2. Search and Rescue Methods

There are mainly three types of search methods (Wong & Robinson, 2004):
v Physical Search — consisting site search, visual search with voice,
v" Canine Search — using trained special dogs,

v" Electronic Search — using various electronic devices and systems.

The most common technique to physical search is to make a detection of a victim is
yelling the sentence of “Can anybody hear me?”. This technique can be used with
under wreck sound locater tool. Listening quietly under wreck is another common
technique. This technique can be used by people with no training or tool, however
the situation can be dangerous. People who lost conscious due to their wounds
cannot be detected by this technique. Within the bounds of the possibility, search
actions can be made by using a camera under wreck. Simple usage of cameras,
records of video or photographs, and remote viewing can create great advantageous.
However, this technique is not common as others due to the limited battery power,
size and costs. Also, infrared or thermal cameras and electronic sound locater tools
are other tools that are being used. Infrared and thermal cameras are very useful in
big and dark open spaces, dusty or smoky areas. Electronic sound locater tools can
detect the breathings and hence location of victims in great areas with special
techniques like triangulation (Wong & Robinson, 2004). In the cases of any signal
that belongs to an alive victim under wreck, the removal of wreck starts from right or
left side in 1.5 - 2 meters and then rescue actions start (Ozdemir, Karabiyik,
Caliskan, & Biilikkgulcu, 2012). The biggest disadvantages of these tools and
techniques are limited scanning area, need to silence background voice and low
capability to detect unconscious victims. In search actions, special trained dogs can
also be used. In cases of scanning great scale area in a short time, dogs are very
useful. Dogs can also detect unconscious alive victims. However, number of search
and rescue dogs are very scarce, and the performance of the dogs can be limited, and
they need to get rest for a long time after a very short period of work. Also, in the

places of dead bodies, they can lose their senses.
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The other methods apart from techniques that are explained above, are usage of
microwave systems, autonomous camera based tools (Dandoulaki & Andritsos,
2007) and search robots, electric visual detecting devices, endoscopic detectors,
fibre-optic detectors, infrared goggles, thermal detectors, underwater imaging
devices, geophones, ultrasonic detectors. Also, usage of tools or dogs to detect
volatile organic compounds (VOCS) of alive people under wreck is another method

(Agapiou, Amann, Mochalski, Statheropoulos, & Thomas, 2015).

It is known that even if the search and rescue studies are gaining attention, the
actions are not considered as effective in Turkey. After disaster, mostly driller or
breaker tools are being used for wreck removal. In the base of the studies, the speed
of reaching to the information of regional structure, buildings that will be searched
and alive victims under wreck is laying. However, studies that are made are not

applicable enough yet (Erkal & Degerliyurt, 2009).

AKUT, a volunteer organization for search and rescue, is using the vehicle or person
tracking system for search and rescue activities. From a center, a surveillance can be
made to the AKUT and volunteering teams in the field to see the exact location of
them by using the map and a direction can be made by these information. Searched
areas and existing situation of the teams can be seen to make a direction accordingly.
Alive detection cannot be made with this device and only in search and rescue
actions it can be used for learning the location of teams and direction of teams
(Arvento, 2009).

3.2.3 Roles of Dogs in Search and Rescue Operations
Throughout humankind history, dogs were essential for search and rescue actions
due to their senses of smell. Especially from World War 1, dogs are started to be

used in an organizational way and records regarding dogs started to be kept.
Particularly in the subjects of detecting unconscious soldiers due to usage of tobacco
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or drugs, and contact with explosives, SAR dogs are used and will continue to be

used.

With those aspects, dogs became irreplaceable for search and rescue teams too. Due
to the time limitation after disasters, in the cases of victims underground cannot be
heard, weak or unconscious, dogs become one of the most important assets for
searching and detecting the locations (Greatbatch, Gosling, & Allen, 2015). Dogs
which take these tasks are not mechanical tools and therefore it is hard to expect the
same success all the time. Greatbatch, Gosling, & Allen (2015) who decided to
measure the effectiveness and success of the dogs especially in search and rescue
actions on flat areas, made 25 tests with 14 dogs in England in 2014 and evaluated
the results. A GPS tool is mounted to each dog to follow the route, and external
factors such as temperature, humidity, and wind are also recorded. The dogs that are
subjected to the tests are expert on smell and positioned on a flat area to start the
search and direct to the location of the victim after they are triggered with the smell
of them. Success rate of the dogs are calculated with the division of victim number
they located to total victim number. Success rate is recorded as 76,4%. The
efficiency of dogs is calculated as the degree of success in this task; the division of
victim number they located to the addition of wrong detection number to total victim
number gave the result of the efficiency. The efficiency rate is recorded as 62,9%. It
is also mentioned that the difference between success and efficiency rates of search
and rescue dogs are not directly related to the environmental effects, and tests should
be repeated after the enrichment of dogs and tests. In Turkey, along with search and
rescue teams, dogs are also take tasks for search and rescue operations and there is
no similar study in literature on performances of dogs. In the Dog Search Team Task
Competence Examination on November 2015 which is executed by AFAD, 17 of 35
dogs achieved to success and awarded with medals; and in the ceremony, Dr. Fuat
Oktay the President of AFAD said “When we look at the numbers of search with
dogs, it is the fastest technique.” According to the information of this news, the time

of finding victims under wreck of search teams with dogs’ changes between 3 to 7
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minutes which is an achievement and progress when seismic search tools’ time of

finding victims is compared to this technique (AFAD, 2015).

When we look at to the utilization of the dogs and their efficiency in Turkey,
unfortunately, we cannot see a good picture. Marmara Earthquake caused grave
sorrow in Turkey (Mizuno, 2001). According to the detections, 15.135 confirmed
dead, more than 20.000 injured, 200.000 people were made homeless. 46 Countries
provided asistence with 2.276 SAR team members, 224 dogs, 23 ambulances and
709 medical personnel. After Marmara Earthquake Mizuno (2001) defined search
and rescue activies “slow and unorganized” as a result of lack of command and
control activities, loss of communication, shortage of appropriate equipment and
absence of disaster responce training. Although after each disaster that occurred in
Turkey, the tools of search and rescue actions and disaster management started to
show some level of progress, in Van Earthquake in 2011 which is still being
considered as a new disaster, search and rescue actions could not be effective and

many lives are lost in this incident.

3.24 Alive Detecting Radar Systems

Alive Detecting Radar System is a system that can detect the indications of an alive
person (such as breathing, heart rhythm (Chuang et al., 2012), pulse etc.) from a long
distance from behind of concrete or brick walls (Hu, 2012). In this system, signals
are being sent to the alive disaster victim. Indicators like breathing and pulsation
turns into parameters. Technical limitations of the device (detecting the movement to
only 12m and the breathing to only 10 m, 13 kg weight, short battery duration, the
necessity of usage on wreck due to its ability to detect only in narrow and vertical

band etc.), make the usage of this device difficult.

Despite the difficulties at usage of these devices, Alive Detecting Radar Systems are
providing great advantages due to their durability to external factors such as

temperature, humidity, and noise, the high level of detection, resistance to
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derangement, sensibility and the ability of penetrating to deep surfaces. However,
there are also some disadvantages such as low success rate of detecting more than
one body, and exposure to radiation. As a response to the limitation of usage that is
mentioned above, the system that is developed in this study is aimed to work in all
wrecks as independently and work with different devices.

3.2.5. Optical Alive Detecting Systems

Optical Alive Detecting Systems are working with the technique that allows to drill
holes on wreck and extend the optical device to figure out the location and health
condition of the victim. These systems are generally consisting of sensors, optical
correction mirror, round objective glasses, a beam light based shaft mounted with a
light source, headphones and microphone. The disadvantage of these systems is the
low image quality in darkness under the wreck. Also, there are other disadvantages
of this device such as the compulsion of extending the optical source to the location
of the alive victim and the working challenges with objective glasses and a long shaft
under wreck (Hu, 2012).

3.2.6. Acoustic Alive Detecting Systems

Acoustic Alive Detecting Systems consist of acoustic sensors, data collecting system
and a computer processing unit. Acoustic systems are working with collecting
vibration signals that caused from the screams, movements or hitting at the wall from
the victim. Naturally, these alive detecting systems are very fragile due to their
exposure to many different vibrations that are coming from activities above the
wreck, and they need to be extended to the depths of the wreck. Especially after
earthquakes, the aftershocks, quakes from building’s lifting or collapsing, insensible
movements from people who are excited and distracted above the wreck, voices of
the teams and vehicles who arrived at the disaster area make the usage of these
sensors very difficult (Hu, 2012).
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3.2.7. Infrared Alive Detection Systems

Infrared Alive Detection Systems are established on spreading a different kind of
infrared than the objects around the human body. Infrared radiation is a longer
electromagnetic radiation than a visible light however shorter from microwaves.
Color of red is the color that has the longest wave length of visible light. Infra means
“down below” in Latin and infrared means down below from red. A human body
spreads 10 micrometer radiation in a normal human temperature. Especially in the
dark areas of the wreck after earthquakes, these systems are creating advantages to
detect alive bodies under fog especially (Hu, 2012).

3.3. Information Systems at SAR Operations

In these days, the systems for gathering the data, creating knowledge, accessing,
reserving and sharing the knowledge are in a progress at an unprecedented pace. The
increasing pace of communication medium, astronomical growth of data processing
capacities, and expanding and/or lifting boundaries make the world a little village
with people who are affected by each other. The share of information systems in this
change is a fact that cannot be irrefutable. Internet of Things which is expected to be
entered in our lives in near future and Smart City concepts will be built on
Information Systems. Naturally, a subvertical part of Smart Cities will be Smart
Disaster Management System.

In the Smart Disaster Management Systems, production, interpretation, and gathering
the data along with sharing it with the partners intra vires are main subjects. Also,
providing those data to be utilized by the Disaster Management Actors, reporting and
gaining ability for fast movement during disaster chaos are also counted as main

subjects for those systems.
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3.3.1. Priorities of Information Systems at Disaster Management

Recognition, data gathering, managing different data sources and common planning
and turning into information to create situational awareness are important aspects for
Information Systems at Disaster Management. Each decision and application in each
stage of search and rescue operations should come consecutively. These decisions
are taken by the decision maker in the light of information and situational awareness

experiences and most of the times these decisions are affecting the safety of teams.

Table 15 Priorities of Information Systems of Professional Teams

v’ Fast detection of victim’s location under wreckage,

\

Utilization of a situational awareness model such as Endlsey (data, info,
decision)(Endsley, 1995)

Providing the satellite imaging that can be bought at its location,
Normal area analysis with helicopter or plane,

Utilization of balloon with video camera,

Real time data transfer with drones and cameras,

Continuous monitoring means,

Recognition of structural informational systems,

Monitoring of collapsed buildings,

Utilization of mobile phones of victims under wreckage,

SN N N N U MR NN

Information combination and fusion

Therefore, gathering information in disaster area carries great importance. The most
common situation regarding information gathering even in international area is
gathering information and making detailed observation from firsthand regarding
disaster victims, survivors and relatives. While team leaders are gathering
information in such situation, they also try to make right deductions from those

information due to the important risks and mistakes cause security problems. Along
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with the information gathering in this way, the application that works to provide
chemical detections and knowledge acquisition above the wreckage, application that
works with database in wide area, and data regarding the security of wreckage are
evaluated together. Statheropoulos et al. (2015) listed the priorities of information
systems of search and rescue teams (Table 15).

3.3.2. Disaster and Risk Management Information Systems

At last ten years, after the law 5902 established, studies regarding the protection from
disasters and disaster management in Turkey increased immensely. This situation
creates an advantage for Turkey, however the great number of studies mostly include
the structure and soil structure. Whereas disaster management that starts from
preparation for disasters is a crucial subject that requires synchronization and
participation of all organizations in the country, and importance of long term
planning and coordination that enhances the period for years from the beginning of
all preparation. Prediction and warning systems, meeting the need of basic
information technologies such as communication and correspondence during
intervention stage, right before the disasters should provide the increasing situational

awareness, and right and fast information acquisition.

Search and rescue dogs are called old technologies of search and rescue operations
that are using the voices or vibrations of people. These technologies are the ones that
are being used in cases of the arrival of experts to disaster area directly, and to use
these technologies man power and time is required. Whereas the developments of
sensor technologies, wireless technologies, robots and voice-image technologies in
recent years provided great improvements to detect alive victims under wreckage.
None of these technologies are not sufficient enough to work by itself and they are

being used in different areas according to the most advantageous features they have.

In Turkey and in the world, there is a need for water, food, sheltering, protection and

medical service during intervention stage after disasters. These helps are being

86



distributed unevenly and manually due to the emergency of the situation at the first
place. Later in the day, these helps are being distributed more coordinated and
orderly by the measures that are taken. At the same time, during intervention stage,
the search and rescue actions for finding alive people under wreck are also being
conducted. However, these actions are time consuming. These works are in a nature
that requires too many efforts of search and rescue teams along with the time of their
work. Therefore the utilization of information technologies in search and rescue
activities effectively is a need for search and rescue processes (Endsley, 1995;
Fujiwara & Watanabe, 2005; Hu, 2012; Statheropoulos et al., 2015b).

The unpredictable nature of disasters makes people vulnerable and unprepared
against them. Even though that many nation call it differently, the networking that is
established during intervention and improving stages right after disasters are called
Disaster Relief Network (Lakshmi Narayanan & Ibe, 2012). These networks are the
networks for lifesavings. These networking are established to serve to the teams and
alive people under wreck. Lakshmi Narayanan & Ibe (2012) indicated the value of
these networks are higher for official organizations. EHDS project that is suggested
in 5th chapter of this thesis is an example work of networks studies that save lives.

According to the AFAD Dictionary; Disaster Information System is a system that is
defined as “a technological and integrated system that provides an easy networking
for information that is required in a coordination and data related the subject to be
used to decrease the casualties and economical loss during each stage of the disaster”
(AFAD, 2014b) Actors of disaster information systems are users and decision
makers, meanwhile their department requires the actors such as hardware,

communication, software infrastructure that is stored or used simultaneously.

To decrease the disaster damages, networking that will be established during
intervention stage should be independent from statically networking before disaster.
The reason for that the collapse of the networking systems gradually or wholly in

infrastructure during disaster. Accordingly, these networking shall not be very useful
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to be used as a base for intervention related applications. Intervention networks
should be easy to be established, moved or worked. These networks should be easy
to learn in a short time especially by their users. The networking that can ease these
features are wireless networking. There are many wireless networks that can be used
easily such as GSM networking topology, wireless local networks, wireless mesh
networks, regional networks, however these networks are not in an easy in use
situation because they are not designed as intervention to disaster network directly.
Whereas the service of these networks during disaster carries great importance.
Especially in cases of becoming unusable of the GSM networking which are called
“Infrastructure Based Networks” due to the disasters, people cannot use their mobile
devices (phones, tablets etc.) which obtain many technological abilities even though
they carry these devices with them constantly. In such cases, establishing an
alternative way for people to get in touch with local search and rescue teams
provides a help signal spread without a need for going to foreign fields.

Ceri (2014) made a hardware change on Android devices by using the wireless
feature of theirs to start ad-hoc mode, and made a study regarding creation of a
communication via ad-hoc network between themselves in cases of no GSM
networks in mobile devices with an open source coded frame with the name of
“MANET Manager” that uses OLSR (Optimized Link Source Routing) guide
protocol. This study is an important study that provides the benefits to search and
rescue operations with the wireless features of mobile devices, even though there is
no such model that can be used generally due to the requirement of hardware change.
Also this study has cross points with our model that is explained at chapter five

regarding to the local operational feature.
At another study in the literature, Lakshmi Narayanan & Ibe (2012) indicated the

basic needs for establishing the intervention networks after disasters in their studies

as below:
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Quick Response - Intervention networks that will be established after disaster
should be in a nature of reacting swiftly according to the structural features of
disasters.

Life Expectancy - According to the devastation level of disaster, the
intervention networking structure that will be established after the collapse of
infrastructure should be able to provide service until the end of the search and
rescue processes and even after the improving of normal infrastructure.
Interoperability - When the variety and different infrastructure of disaster area
teams are considered, the networks that will be established during intervention
process should have the interface that provides a coordination with other
networks.

Free - If the sound systems in the intervention networking structures in disaster
areas are going to be used, they should be provided for free.

Coverage - Communication infrastructure after disaster could be divided into
independent pieces. Network structures that are going to be established during
intervention process should comply with and include these divided pieces.
Heterogeneous Traffic - The network structures that are going to be established
during intervention process should include three type of data; sound, image and
data itself.

Capacity - The network structures that are going to be established after disaster
should provide access to the systems which will work as a normal
infrastructure and should be compatible with the existed systems.

Ease of Use - The network structures that are going to be established during
intervention process should be easy to use and learn by large masses. If victims
are going to purchase a device for these structures, these devices should be
cheap and easy to buy.

Indoor and Outdoor - The network structures that will be established should be
proper for usage in and out of buildings.

High Precision - The network structures that are going to be established during
intervention process should be able to notify the locations with the acceptable

accuracy level.
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In literature, ad-hoc networks (Fujiwara & Watanabe, 2005), wireless mesh
networks, satellite and sensor networks are the ones for intervention process. Many
of these network structures can provide access to search and rescue teams to other
team members. There are quite few examples that provide access from victim under
wreckage to search and rescue teams (Lakshmi Narayanan & Ibe, 2012). Comparison
situation of qualities that are mentioned above related to suggested EHDS of this

thesis is given in details in 5th chapter.

3.3.3. Wireless Sensor Networks at Disaster Management

Due to their wireless and easy to use applications, wireless sensor networks are
becoming more and more popular each day. Sensor networks can be used for
detection of alive people under wreckage along with the usage of data collection
from different applications.

Wireless sensor networks are not a full solution when they are used by themselves.
They are subsidiary factors of network structures that are established during
intervention process. In this manner, the scalability, fault tolerances, network
structures, power consumption and power current in network structures to be
established should be planned in detail. In a typical sensor network there are receiver,
transmitter, power supply and sensor. In literature, a wireless sensor network that is
designed for search and rescue by the name of SENDROM (Cayirct & Coplu, 2007).
In this study, the method of keeping such sensors in all houses before disaster and
using these sensors for locating users after disaster is explained. Although the
configuration of this system and having a sensor at each house may be costly, it is
still considered as an alternative view to intervention stage systems at the literature.
The Project suggested at the 5th Chapter is also very likely to be considered as an

alternative.

In a similar study, A. Y. Chen, Pena-Mora, Plans, Mehta, & Aziz (2012), indicated

that at the first intervention teams there are fire departments and construction
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engineers that works to coordinate the next intervention teams along with defining
the damaged buildings and their situation. The integrity, structural defection and
secondary effects of the damages of the buildings that are under the security of
search and rescue teams are greatly important. Also, the priority is defining the
structural situation, access time, danger of collapse, alive victims, known victims,
inhabitant in the buildings for search and rescue operations. In traditional methods,
the first teams arrive make the first examination and gather the information
afterwards for keeping them available for other teams by marking the buildings with
international orange colored spray paintings. In this study, a structure called Mobile
Temporary Network Using Urban Disaster Preparation and Emergency Response
(SUPER-MAN) is proposed. This system work for defining methods, ways and
manners of work of intervention teams according to the grow of structural damages.
In this system, the information that are marked will be written to the RIFD tags on
the buildings, and the access of these information from network or electronic inquiry

shall be made by the teams that arrive later.

Ochoa & Santos (2015) who studied on the same subject indicated that the first
teams arrive that include health personnel, policemen, and soldiers together can
decrease the speed and efficiency of whole search and rescue operations by their lack
of communication and coordination. Especially the public officers are using
WHF/UHF radio for communication in this process which are trustworthy and
simple systems can be used after infrastructural collapse, however these systems are
highly limited. Particularly in the cases that the units at first intervention should wait
for establishment of a system to provide communication and coordination, it is seen
that they can waste the Golden Hours for this issue and they start to improve
according to their experiences.

The common points of the studies are fast access to the information (such as search
and rescue area features, maps, building structures, inhabitants, special
buildings/apartments, infrastructure features, ground structure, chemical/nuclear

substances around the area etc.) that can speed up by providing easiness for work of
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search and rescue operations by the first arriving teams. Even though there are
differences in each country, there is no locally access to those information by search
and rescue teams in Turkey easily. This situation cause difficulties for search and
rescue works such as misleading actions that causes the decrease the efficiency, and
difficulties that cause the endangering the search and rescue teams and victims all
together. Avdan (2011) developed a system that provides the receiving the
information at the search and rescue area by the teams with modeling the necessary
information at disaster area by search and rescue teams. With this system, a model is
established to provide opportunity to process the information in a central database in
the disaster area by mobile devices and storing with wireless sensor technology and
RFID after the determination of the information before the disaster. This study which
is conducted by Avdan (2011) is another version of the study of A.Y. Chen et al.
(2012) for providing it before the disaster.

3.3.4. Robotic Search and Rescue Systems

Victims are many times being stuck between wreckage after disaster. It is not an easy
job for victims to be rescued from those wreckage. Especially the disasters such as
earthquakes that continue consecutively are highly dangerous for search and rescue
teams on the wreckage due to the dangers of falling, hitting, and cutting which are
the nature of wreckage, or gas explosion or electrifying due to the damaged energy
infrastructure that are not stabilized yet.

Whereas robots are very convenient devices for detecting alive people under
wreckage and their usage requires low cost. Generally, robots are designed to
provide information to search and rescue teams. Robots are informing the situation
via communication with search and rescue teams when they face an alive person.
Robots are also being used for the chase and controls of the teams that are working
on search and rescue subjects at the same time. Also, robots are impressive helpers in
cases of the chemicals or nuclear dangers for people in general. Robots should be in

a state with basic features that can transfer the images after visual specification of the
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environment, detect the locations, able to move in search and rescue areas for the
works of search and rescue. With the increase of the importance of human lives, and
with the improvement on the studies regarding increasing the intervention process
time and capacity after disasters, there are many studies made regarding the robots’
usage for search and rescue activities. Tokuda, Yagi, Kinugasa, & Miwa (2010) in
their study of a robot design with 6 arms and jump feature modeled with consecutive
jumps, detected that these round robots which separate to random areas of disaster
area are serving for rescuing more alive people and gaining more time to search and

rescue teams by data collection and exceeding obstacles.

Robot surveillance systems consist of a reference vital points and robots connected to
an empty point before disaster. With the movement of robot to forward, empty points
send requests to reference vital points with ZigBee interface protocol and reference
vital points informs the location. Especially with RSSI (Received Signal Strength
Indicator) values, robots can calculate the exact locations and move forward
accordingly. The difficulties of this system are the planned distribution of reference

sensors before and possibility of confusing the RSSI signals with other signals.

Cakmak (2014) in his study developed a wheeled robot platform with differential
drive that is designed to be used for search and rescue operations. The main features
in these robots are the features of autonomous navigation, mapping, location and
state estimation, and movement pattern of the robot. Also, these features need to the
detectors such as inertia sensor, imaging systems and laser distance measuring

Sensors.

Topal (2011) suggested in his study that a goal-oriented primary search method with
exudation modeled multiple robots to save time and energy in search and rescue
operations. In this model, multiple robots are structured to compound the maps of the
areas they scanned by the map assembly method after the right searching and
scanning the areas that they can detect the most alive people with the exudation

modeled at different locations of the wreckage. With this method, the mapping of the
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area in the shortest period possible and detection of the wounded victim can be

provided.

Robots are extremely advantageous to be used at the disaster locations that endangers
the human health and life. Except disasters, these robots are taking the place of the
people in many places that endanger the human lives because of the bad working
conditions. Mines are included into these kind of work areas, however, due to the
nature of the mines, the limitation on movement, characteristic aspects of
underground, the deployment of the robots to those areas are not common yet.
Reddy, Kalyan, & Murthy (2015) indicated that the situation in the mines after
disasters that happens there can be deadly for search and rescue teams and miners
who are stuck underground, and search and rescue operations are nearly impossible.
After such incidents, generally the area fills with dangerous gases such as carbon
dioxide, carbon monoxide, and methane. Also, all galleries are being filled with
water or with dust and some. In such situations visibility is totally lost. Underground
mines are divided into two such as coal mines and others. Especially coal mines are
the mines with the most danger which close to the ground and with soft surfaces, and

this situation makes these mines more dangerous.

Due to the dangers that are listed above, on 13" May 2014 due to a fire in a mine in
Soma Manisa, 301 miners lost their lives. This incident is recorded as the worst mine
incident due to the number of casualties in Republic of Turkey. At the same year, a
flood occurred in a coal mine that is close to Pamuklu village which is attached to
Ermenek Karaman on 28™ October 2014 and it caused 18 miners death. In those two
incidents due to the dust, smoke and water, the intervention could not be made for a
long time. In such cases, the importance of robotic systems is increasing more and

more.

The biggest problems while working underground are lack of space, high

temperature and humidity, suffocation atmosphere and limited illumination. In cases
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of disasters, these conditions worsen and make it very difficult for search and rescue

teams’ work. Reddy et al. (2015) divides the search robots into four main group:

v" Unmanned Ground Vehicles - These devices are helping to the search and
rescue teams at dangerous areas by moving on ground.

v" Unmanned Surface Vehicles - These devices can search by moving on the
surface of water.

v" Unmanned Underwater Vehicles - These devices can search and examination
by moving under the surface of water.

v" Unmanned Aerial Vehicles - These devices can help by finding victims and
transportation of health aids without descending to the ground.

Lin Chen et al. (2011) designed a robot system that is covered with a long and lean
steel armor to detect alive people under wreck that cannot allow search and rescue
teams’ entrance to the ground. The robot that is designed in this study has 40 mm
diameter, 3 m height and 3,5 kg weight, with a flexible structure and a CCD camera
system on the head. With this structure, this flexible and long robot can provide some
benefits for gaining time and increasing the efficiency of search and rescue teams by
detection of people with entrance from small holes that people cannot enter.

There are a lot of robotic systems that are designed especially for hazardous areas
and disaster zones in the literature. It is very clear that the benefits of robotic systems
are extremely important and the utilization of those systems will be increased in the
future. EHDS system which is suggested in this project can be seen as a
complementary tool for robotic systems. At the detection of help signal of EHDS,

instead of mobile tools, robots can be used under the wreckage.
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3.3.5. Health Disaster Information Systems

During the intervention process of disaster management, the main goal is the
rescuing people who stuck under wreckage alive and well and providing emergency
health services to decrease the effects of disaster. In these works, especially the
removing the negative effects on the health of victims after disaster and providing
emergency health needs as fast as possible are carrying great importance. Therefore,
providing fast and coordinated emergency health application to alive victims as much
as rescuing them alive is a most necessary actions to be carried. In these days,
referring a patient according to his/her triage after disaster to the proper hospital,
recording necessary information of referring, tagging and information sharing are
being made with the paper based recording systems. Whereas due to the nature of
disaster, these services should be made urgently and correctly with a high
coordination. In Turkey, especially Izmir Disaster Information Management System
(IZAYBIS) and Istanbul Municipality based Disaster Coordination Center (AKOM)
are the health information systems that provide examples in this subject. It is clear
that there is a need for progress in health management systems in Turkey, as well as
the existed disaster management systems. Hence, there are a lot of duties to be

established in both fields that require progress.

In literature, there are many studies regarding disaster management system that

include health information systems applications. Some of the examples that are

required during intervention process for health information system of these studies

are listed below:

v' Search and rescue team information, intervened victim information, material
and energy stock situations, last location information,

v' The situations, coordination and communications of health personnel and
organizations,

v' Triage codes, locations, medical interventions of victims, and information of

people who made these interventions,
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v' Referring information of referred patients to another health organization from
same or different regions, last location information,
v' Morgue, tent city, hospital station, empty bed numbers of local hospitals,

distribution of patients to the hospitals and units.

Health information systems, information technologies in hospitals, durability of
health information systems to disasters and subjects related to work continuity should
be evaluated in the scope of disaster information systems. Ada (2013) made a study
regarding the subject that includes the availability of necessary talents and
operability of hospital information systems during disasters. According to the results
of this study it is seen that hospitals are ready and able to use their systems in normal
terms; however, these systems are not usable during disasters due to the lack of
operability, and there is a need for study for these subjects. Huang, Kwan, Ku, Hung,
& Wang (2002) developed a system for utilization of sources efficiently and time
saving for disaster management by usage of mobile devices and wireless networks
with the semantic operation management mechanism to be used for mobile
emergency health services. In the system that they developed, rescued alive people
and their health situation information are delivered to a central health database by
mobile devices and wireless networks around search and rescue personnel. For this
delivery, the limited sources of mobile devices are modeled to provide an optimum

performance.

3.3.6. Geographical Information Systems

Even though the disaster history started with the existence of human kind,
information related to disasters and their effects were very limited until the progress
of information and communication technologies in recent history. Due to the lack of
information and research, there were many inadequate studies made for disaster
recovery and measurements. Today, thanks to the progress in information and
communication technologies, great scale of information gathering, processing,

storing, analyzing and re-using is possible.
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Especially when the unpredictable nature of disasters is considered, the best options
to do are decreasing the effects of these disasters, decreasing the effects on human
and societal health, doing research and investigation on these subjects, preparing
plans, preparing and applying all these preparations. Geographical Information
Systems include the extracting each kind of information to computers by creating
time and space relation, processing these information, categorization, storage,
analyzing and using as visual figures. Geographical Information Systems are
providing great benefits to constitution of disaster risk maps with the means of
processing the great number of data very swiftly along with the all the other

information systems’ advantages.

Because of these features, Geographical Information Systems become the
irreplaceable features of disaster management information system infrastructure.
From location detection of victims in disaster areas to the service of logistical factors
to the area, transportation and coordination of the teams, feeding the public, and all
the other processes until wreck removal, geographical information systems are
providing numerous benefits. In the applications that will be developed with these
aspects, Geographical Information Systems integration should also be considered.

3.4. Factors that Affect Search and Rescue

3.4.1. Aspects that Extend the Time of Search and Rescue

Statheropoulos et al., (2015) listed the aspects that extend the time of search and
rescue operations in settlements in Table 15. These aspects are observed clearly in
Port Au Prince/Haiti (2010) and L’Aquila/Italy (2009) earthquakes. In this subject, a

clarification should be made to one aspect. Each search and rescue operation, due to

its nature includes a preparation period and different stages.
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Table 16 Aspects that Extends The Time of Urban Search and Rescue Operations

v Especially the mobilization of the teams that came from another country and

transportation of these teams,
Authorization and permits,
Logistic activity of operations,

General situational awareness, risk assessments and security evaluations,

Planning and assignment of the teams with security briefing,
Second search at the same building after the wreck removal,
Actions of drilling and lifting heavy weights,
Communication with teams from different nationalities,
Safety and stabilization of buildings and wreck,

Evaluation of prioritization of operations,

SN N N N U N N RN

Human resource and material limitation,

Therefore, it can be said that these aspects are not applicable in a standard, however
the effects of these aspects can be effective. Another aspect of this subject is the role
of public that is affected from disaster. If the disaster is in a scale that can affect big
and large number of places and people - like 1999 Golciikk Earthquake-, there is a
possibility of the public started to search and rescue operations before the official
teams’ arrival for the sake of volunteering and helping to their own relatives. In such
cases, same aspects are available yet their effects can be different. For example, even
after many days from 1999 Golciik earthquake, transportation and traffic remained
stuck due to the publics flow into the area and this situation caused great delays in
transportation of help. However, at the same time, these same volunteers helped to
remove the heavy wreck to sake of helping wounded people without any tools or
vehicles. This is why, search and rescue volunteers who works unofficially may

carry positive and negative effects to search and rescue operations.
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3.4.2. Important Parameters and Needs in Search and Rescue Operations

For the disaster victims under wreck, “four rule” is valid. A disaster victim can
survive 4 minutes without air, 4 days without water, and 4 weeks without food
(Agapiou et al., 2015); therefore, search and rescue operations end after 72 hours or
change the priorities afterwards. However, despite all the disasters that happened
before, it is possible to see miracle survivors from longer than this time. In literature,
there are many studies regarding disasters and disaster management systems, and in
these studies, the correct information that will be provided to actors during
intervention after disaster includes great importance. Seppédnen & Virrantaus (2015)
indicated in their studies that the actions during intervention should be fast and
coordinated due to their vital importance. They suggested a method for the Shared

Situational Awareness (SSA) in disaster response.

It is evaluated that gathering information in a short time and the high level of
correction possibility can cause sufficient actions during chaos or on the contrary
more chaos and damage. Disaster area requires a high level of situational awareness
such as war zone which shows similarity to itself. Wickens (2008) described the
situational awareness as the projection of future events and existed meanings of
materials around in a time or place framework. At the same subject, Dilo &
Zlatanova (2011), said that situational awareness is a situational information which is
defined with “what is happening where” and due to this information’s dependency
with time and location, usage of this information plays a critical role. They suggested
a spatiotemporal model to handle operational and situational information in

emergency response.

In disaster management process, the most critical part that is related to time in
intervention stage is the search and rescue stage (Seppéanen & Virrantaus, 2015). This
stage takes place with the management from center that is established as a control
center/operation center of search and rescue operations. This center works to manage

the whole actors and resources related to search and rescue actions. When the time is
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critical, the operation/control center should own the information to provide the most
extensive situational awareness (Seppdnen & Virrantaus, 2015). Duties in
control/operational center are clarified before, time is in the critical state and the only
objective is decreasing the damage of disaster or rescuing more people. The search
and rescue units which work in such situation are generally institutional state
organizations. Search and rescue units of such organizations are ready for similar
scenarios with drills and trainings; and these units took long term trainings related to
this subject. Similarly, in “critical time” duties the existed information is scarce and
there is no time to gather or analyze new information. According to the scale of the
disaster, the actors which will work in the area can grow from tens to thousands.
Organizations which will work are state official organizations, volunteers or
nongovernmental organizations; and sharing information between each other in a
common language with or without cooperation is a must due to the scarce time that
cannot be spend in disagreements or misunderstandings. Seppidnen & Virrantaus
(2015) suggested the implementation of a portal application for information retrieval

and share in such cases.

Another process that continues at the same time with search and rescue after disaster,
without reducing the efficiency of these teams is the process of recognition of
diseased victims. This process is a stage that should be executed in a fast pace due to
the too many casualties, lack of places to keep these bodies, psychological and social
reactions. Regarding this process there are many suggestions and studies in the
literature (Brough, Morgan, & Rutty, 2015) (Ibrion, Parsizadeh, Naeini, Mokhtari, &
Nadim, 2015).

During intervention stage after a disaster, although it is not time critical, another
critical activity is wreck management and removal problem. Wreck removal,
transportation and cleaning which are planned for improving and reconstructing
stage in disaster management, are also problems of intervention stage. Clearing the
roads of the most important points such as hospitals, schools and bridges from wreck

after disaster to provide fast transportation is another aspect to be recognized in the
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intervention stage. In Haiti earthquake in 2010, humanitarian aid could not be
transported to the area due to the limited space in airport and limited fuel. Similarly,
at Japan earthquake in 2011, there were too many blanket and clothing donated and
these donations turned into a wreck after Joplin tornado and slowed down the arrival
of new aids. When disaster management is not conducted well after disasters, this
situation may cause bigger problems. After Haiti earthquake, the 98% of wreck did
not removed before 6 months and due to this problem, transportation was almost
impossible (Berktas, 2014). The amount of wreck after disaster is in a scale that

cannot be underestimated.

Table 17 Amount of Wreck After Disasters (Berktas, 2014)

Year Incident / Disaster Amount of Wreck

2011 Earthquake and Tsunami in Japan 250 Million Ton

2008 Wenchuan Earthquake in China 380 Million Ton

2005 Hurricane Katrina, USA 76 Million Cubic Meter
2004 The Indian Ocean Tsunami 10 Million Cubic Meter
2004 Hurricane Charley, USA 14 Million Cubic Meter
1999 Marmara Earthquake in Turkey 13 Million Ton

Removal of the wreck is a must due to the physical and psychological health of
disaster victims. While in intervention stage the removal of only the wreck that
require emergent action (that prevents any food or medicinal aid or emergency health
services), in improving stage, the removal of all the rest can be done. Berktas et al.
(2016) suggested the removal of the wreck should be done during intervention stage.
Coordination authority of wreck removal in Turkey is under the control of Prime
Ministry Disaster and Emergency Management Directorate (AFAD). Subsidiary
ministries which help to AFAD for removal of wreck are Ministry of Transport,
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Maritime Affairs and Communications and Ministry of Environment and

Urbanization.

Preparation of search and rescue activities, keeping the records and working in a
coordination are the prominent aspects. To provide this coordination, records of
search and rescue incidents should be categorised in seperate designated groups. For
example, these groups can be called as injured (at the end of the incident, victims
need medical attention for injuries), non-injured (victim rescued does not need
medical attention), disease or pain (medical attention for diseases that are not coming
from trauma of the event), dead and unknown. Recording these information in same
data types and sharing them provide a great benefit for supplying those necessary

information.

Along with the great sensibility of search and rescue teams, the sensibility for being
damaged due to the usage of dogs should be considered. Dogs need to get rest and be
fed after a period of work time. Usage of dogs can be easily done on the wreck. Dogs
should be trained for long time because their reaction to humans can be lower.
(Agapiou et al., 2015) suggested a generator that simulates metabolic gases/scents
that disaster victims release under the wreck for training of the dogs to decrease these
sensibilities. In this study, Agapiou et al. (2015) explained that gas/scent released
from human metabolism can be detected until around 6 hours under the wreck,
carbon dioxide, ammoniac, acetone and urine. Agapiou et al. (2015) suggested three
different situation under wreck for victims. These situations are:

v' People who are in great panic even if they are wounded or not,

v' People who are wounded severally and under great stress,

v" Dead victims.

These three groups are also divided into sub-groups as under the wreck less than 24
hours and under the wreck more than 24 hours. In this study, it is said that the
releases of human gas/scent might not indicate the victim under the wreck.

Especially the food under wreck, bad foods, chemicals, dead bodies are also able to
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release such gas/scents in a similar way. Blood, skin and sweat that are apart from
above were included into studies for detection of victims under wreck, however, at
the end of these studies, no patterns are determined with a significant aspect.
Interaction of bodies with the grounds and materials, effects of temperature and
humidity, gas/scent interactions from animals and plants, health issues and medicines

of victims under wreck are also the subjects that are needed to be studied.

A lot of victims stuck under wreck in disasters and only a few of them can be rescued
alive. Only in Sichuan state of China in 2008, 70.000 people and after Yushu
earthquake in 2010 with magnitude of 7.1, 2.000 people were stuck under wreck.
However only a few of them rescued alive from these incidents. Searches are
showing that 80% of victims who are closer to surface can be rescued by other
people (Lin Chen et al., 2011). Notwithstanding, only 20% of alive people can be
rescued due to the immobility of their status under wreckage. Search and rescue
teams cannot detect those victims who are stuck under very narrow surfaces in

Golden Hours.

Victims after great scale disasters are generally stuck between wrecks from big
buildings and in need of immediate aid and rescue. In such cases, generally local
sources and even national sources are remaining incapable, and help from
international rescue teams are needed. In 1999 Golcilik earthquake and in 2008
Wenchuan/China earthquake, 75% of the buildings on epicenter are damaged.
Thousands of people on this epicenter are predicted to be under wreck (Lichun Chen
& Miller-Hooks, 2012). In 2010 Haiti/Port-au-Prince earthquake, more than 10.000
buildings with 225.000 population is collapsed or seriously damaged (UNITAR,
2010). In 2011 Tohoku/Japan earthquake and the tsunami that happened afterwards
destroyed 59.806 buildings, and damaged 190.000 buildings in general (Lichun Chen
& Miller-Hooks, 2012). After this earthquate, different search and rescue teams from

23 countries arrived to help to Japanese teams.
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For a sufficient search and rescue action, creation of intervention means in a short
time of period brings a great importance. For example, in 2003 Bam/Iran earthquake,
hundreds of national team, 44 international aid agencies, UN and other non-
governmental organizations arrived for the rescue actions. Due to the lack of
coordination and communication, most of the search and rescue teams could not
intervene in a fast pace (Ramezankhani & Najafiyazdi, 2008). Yet, decisions against
time should be made in time and place due to the chaos after disaster. For example,
in 1976 Tangshan/China earthquake, the survival rate decreased from 81% to 7,47%
from the first day to fifth day (Olson & Olson, 1987). Especially if the number of
teams which will perform search and rescue actions in disaster area is low, they may
focus on the places with more people and leave the other areas for later. And this

situation decreases the rate of alive people.

Lichun Chen & Miller-Hooks (2012) tried to reveal the information of search and
rescue teams that are tasked in a disaster area such as the distributions of work and
areas that teams need to work, environment of search and rescue they need to follow
the evaluation from a program dynamically of geographical areas and their abilities.
In this study, different kind of works are done on the tests, simulations and modal
suggestions on many subjects such as the detection of geographical area of each
team, determination of the roads to be used, time that will be spend on the roads,
distribution of the sources, utilization of tools and vehicles in a proper performance.
The main goal in these studies is optimizing the rescuing victims in a maximum

number and shortening the time of starting the operations of search and rescue.

Wex, Schryen, Feuerriegel, & Neumann (2014), suggested a decision support system
for determining the work areas and locations of search and rescue teams which are
indicated as scarce in the literature to decrease the economic losses and the damages
of disasters. In this study, the main goal is shortening the time of first intervention,
receiving the information of alive people under wreck, and determining the schedule
and geographical work areas of search and rescue teams to provide the best alive

rescue numbers. In the studies they conducted as example, they achieved the values
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that can calculate less than a second of 40 search and rescue teams’ optimizations in
40 disaster areas. The solutions they achieved is seen as a helper to solve the
complicated problems of decisions makers under especially time pressure with right

results.

In disaster areas, an awareness can be formed by gathering time-wise and spatial data
together. However, in the association and processing of these data, the network

topologies can be inadequate.

3.4.3. Participation of Public to Search and Rescue Operations

The combination of public and expert teams for search and rescue operations can be
very important. In classical search and rescue operations, planning, search and rescue
stages can be intertwined however these stages are not consecutive; different stages

for situation and operations can be used.

Before the arrival of professional teams for first aid and search and rescue, local
public who are affected from disaster make the first intervention as volunteers.
Especially in disasters such as earthquakes that brings great scale of destruction, if
the necessary leadership/management features are shown properly, it is possible to
gain time for search and rescue actions by getting over problems of chaos of disaster
area. In such cases emergency first aid implications can be made. Rescuing people
who are under wreck can be made with simple actions and rough surface scanning.
Logistic support can be reinstated and providing basic food products can be made.
Information that has direct effect or support the security concerns in search and
rescue can be gathered. Main intelligence information for search and rescue actions

can be provided to professional teams after their arrival.

Support of local public matters greatly in search and rescue actions. Professionals

who are going to work as leaders should understand the cultural and moral values of
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public to collect the support of public. Statheropoulos et al. (2015) listed the features

of public after disasters in their articles as a table (Table 18).

Table 18 Features of Public After Disasters (Statheropoulos et al., 2015b)

Already Owns Needs Asks for

Disruptive or Constructive
Information Help and Solidarity Communication with search and

rescue teams

Motivation to help Management Independent work

Sources Information Keeping up after recovery

o ) Turning into their own inner world
Abilities Psycho-social support ] ]
if there is no support

After disaster, the distribution on non-professional, simple and low technological
tools should be made to public as fast as possible. After the arrival of professional
search and rescue teams, they should lead and coordinate people, and gather
information. To work swiftly in cultural subjects, a search and rescue protocol that is

interiorized should be used.

3.4.4. Information Requirements in the Period of Search and Rescue

In Turkish Disaster Management processes, Disaster and Management Directorates
are providing coordination between public institutions, private organizations and
nongovernmental organizations in a province during a disaster for the sake of
prevention of casualties by intervening as fast as possible. After disaster, special

educated, professional search and rescue teams start to search and rescue actions
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along with trained teams from volunteering institutions regarding search and rescue.

The objective of these teams is rescuing as much as victims alive in a shortest period.

Search and rescue teams have a little knowledge about general situation when they
first arrive to the area. They might not know where to go, how to start and who to
speak and communicate with. The first questions these teams asking are: Where are
we? What do we know about the situation? What is the extent of damage? In which
locations the other search and rescue teams are working? Where are alive victims?
And others (Gokdemir, 2011) (Table 19)

Table 19 The First Questions Of Search and Rescue Teams (Gokdemir, 2011)

Where are we?

What do we know about the situation?
What is the extent of damage?

Who are we?

What is our duty?

Is there any other team at our area?

What are the collaboration needs?

SN N N N SR VRN

What is the time plan?

After the first visual exploration in disaster area, search and rescue teams try to
clarify the situation by talking with people and other teams in the area and gaining
more information about up-to-date situation. The action plan is developed before the
start of the teams’ work; and all the actions should comply with this plan. In the
action plan, there are some notifications that should be clarified and necessities to be
filled after risk and disaster.

Gokdemir, (2011) explained the matters that carry great importance that is detected

after disaster for information necessity in her study (Table 20):
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Table 20 Importance of Information Necessity (Gékdemir, 2011)

v" Providing the necessary accurate information as fast as possible decreases the
casualties and economical losses of disaster.

v Especially the decisions taken in the search and rescue actions against natural
disasters, “time” is the most important basis.

v The information that will be provided to teams after disaster should be in a
format that can be understood by all potential users.

v'If there are more than one source of information and if there is a doubt of these
information, the possibility of casualties will be increased.

Search and rescue team which arrives to the disaster area to provide security, fast
pace and effective intervention requires various information at first. These
information consist of the information regarding survivors under wreck, building,
floor plans, purpose of use, locations of stairs and emergency exits, inhabitants,
dangerous areas and substances. Lack or mistake of these information decreases the
efficiency of search and rescue actions and increases the risk of the events which
ends with more number of casualties (Gokdemir, 2011). Search and rescue teams are
conducting evaluations after disaster. These evaluations consist of steps such as:
Gathering data,

Determining the damage in the building,

Identification of sources,

Determining the rescuing priorities,

Developing a rescue plan,

Implementing the recovery process,
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Making a general evaluation at the end.
Reflectional activities after disaster in the disaster area can be shaped by the works of

search and rescue teams, volunteers, expert institutions, official organizations which

works for infrastructure of the country (Figure 22).
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Figure 22 First Reactions in Search and Rescue Process (INSARAG, 2012)

Search and rescue teams communicate with local public to provide information at
their first arrival. However, the information that gathered from this event requires a
long time and tends to be not accurate. People who are living in the area can be in
shock due to the trauma that is caused by losing their relatives and friends and/or
effect of disaster by itself. The possibility of misleading is high in these information.
Therefore, right after they receive the information, search and rescue teams should
confirm these information too. This situation causes losing more time for the teams
who are ready for search and rescue. Whereas, Gokdemir (2011) indicated in his
study the importance of the time by giving the rates of survival after earthquake
(Table 21).
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Table 21 Survival Rates After Earthquake (Gokdemir, 2011)

Time Percentage of Survival
First 30 Minutes 93%
First Day 81%
Second Day 36%
Third Day 19%
Fifth Day 7%
After the Fifth Day 2%

After this stage, search and rescue actions that are planned is being executed by the
stages as mentioned above. In search actions, the location of the victim will be
detected and search techniques that are appropriate for operation will be used. In
rescue actions, first, the safe rescue area will be created, and then earthquake victims

will be gathered in this area and wounded victims will be transferred to the hospitals.

Generally, after disaster, the first intervention is being made by the people around
with the simple tools or bare hands. Search and rescue teams can arrive at least 1-2
hours later to the disaster area. Firstly, search and rescue teams prepare a safe area
and take citizens away from wreck and put them in this safe area. After
implementing safety, search and rescue responsible personnel determines the area
that will be searched for, with the knowledge of building plan and locations of rooms
and taking the disaster time zone as a base. In this stage, search and rescue teams
gathers the necessary information from their leader. Gokdemir (2011) modeled these
information under the name of Building Information Modeling (BIM). In this study,
the necessary information is categorized as Static Information (unchanging

information that is prepared before disaster) and Dynamic (Real-Time) Information
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(information gathered after disaster). The necessary information in this study is
categorized under six section:

Information related to building/structure,

Information related to building inhabitants,

Information related to disaster,

Information related to transportation to the area,

Information related to environmental factors,

N NN R

Information related to CBRN (Chemical, Biological, Radioactive and Nuclear)

material.

3.5. Fast Search and Fast Rescue

3.5.1. Priorities at Fast Search and Rescue

There are many factors that affect the search and rescue activities’ speed such as fast
reaction, alternative applications, detailed planning and high level of performance,
from the moment of disaster to the first 72 hours period which is called “Golden
Hours”. Because the disaster zones are under a multivariate chaotic situation, with
confusion, pain and tension, mostly where the national and international coordination
needs required. In such cases, intervention can only be made with detailed planning,

modern equipment, high level of information sharing and situational awareness.

Due to the immediate happenings of disasters and chaotic events afterwards, political
decision should be made parallel to strategical planning, and in right time regarding
disaster preparation and intervention phases. Late decision making of the countries
may cause the late arrival of help, delayed intervention and increased number of loss

and casualties at the end.

At the list of priorities that Statheropoulos et al. (2015) suggested, the first place goes
to alive detection and localization. A listing that can be used to verification and
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international honoring of this thesis consist of a high level of importance due to its

existence in 7th Framework Program of European union and the time zone similarity.

Priority list in a fast search and rescue operation which is constituted by
Statheropoulos et al. (2015) is included in Table 22.

Table 22 Priority List in a Fast Search and Rescue Operation (Statheropoulos et al.,
2015b)

v Providing a politically right decision (what happened in the disaster, scale of

disaster, available sources in the country and need of help).
v" Making early detection and localization of alive disaster victims under wreck.
v Providing the security of search and rescue teams.
v Providing good conditioned concrete cutter tools.

v" Providing better logistic support (detailed material and tool list that are
needed).

v" Providing better information and preparing a planning.

v" Detection of tools that can be distributed easily.

v Providing satellite support.

v" Providing cooperation between international search teams.

v" Providing the compatibility of tools and materials to the disaster.

v" Providing fast transportation of search and rescue teams to disaster zone.
v"Raising situational awareness.

v Detection of right scale of disaster.

v"Utilization of existed technologies and methods in a better way.

v" Providing better trainings.

v Providing information from media.
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When the list above is examined, technologically developed tools for information
system and rescue which provides right and updated constant information sharing,
and developed technologies to make early detection of alive people took very

important place.

3.5.2. Integration of Technology to Traditional Methods

The development of technologies of search and rescue should be made for the
integration of technology subject. Even though there are several tools and
technologies that are developed for disasters and intervention stages, there are only a
few technologies that tested and proved their ability which can enter to the wreckage.
Providing these features will be possible with integration of those technologies in a
single platform. Technologies that are going to be developed in this way will provide
the opportunity to detection of alive people in shortest time possible, increase
accuracy of location and sensibility of sensors, decreasing mistakes regarding
detection of location, gaining the chance of making more than one detection,
showing reactions based on technology with the information provided from public.
Statheropoulos et al. (2015) listed the technologies that are expected to be integrated

during search and rescue actions.

Some part of the list above is being used for disaster management in Turkey, yet
some part of the list is not being used. Technologies that are being used and will be
developed are detailed in the survey results in forth chapter with the expert opinions.
Integration of functions of technological tools as far as possible and integration of
them to support each other are other important aspects. To gain new talents for
search and rescue operations, integrated usage of these technological tools should be

considered.
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Table 23 New Technologies Expected To Be Integrated

3D scanners,

Video signals,

Sound signals,

Chemical signals,

Hyper spectral monitoring,
Radar through the wall,
Radar through the soil,
Intelligence with video,
Satellite imaging,
Accelerometer based methods,
Radio/Wireless technologies,
Drones and robots,

Smart Phones,
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Mobile phones (location and identification)

Regarding Crisis Management, implementation of compatible and scalable
management systems to life takes a great importance. Each disaster brings its own
composition and they occur different than each other. The only common subject
related to them is the great chaos and crisis. Disasters nature of being independent
from location and time, without recognition of border, causing great loss and
casualties, causing the loss of cultural and intellectual values are increasing this crisis
level more and more. Under these chaotic conditions in especially great-scaled
disasters, the location and position of search and rescue teams and their priorities
affect the usage of technological tools (Statheropoulos et al., 2015a). More
importantly, disasters are affecting the accuracy, quantity, coordination and type of

intelligence and information that are gained related the occurrences.
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3.5.3. Experiences and Lessons Learned

Even though intervention stage of disaster management seems to have the field
activities only, preparation for this stage as well as other stages are carrying a great
importance. It can be seen in many studies of the literature that search and rescue
activities is considered as a race against time and as a dangerous process at the same
time. Since because this process can rescue lives directly, a need for detailed study
and the importance of the subject can be seen clearly. Even though there must be
other continuing training, informing and preparation progresses that are created by
the data from old disasters, after each disaster, a new study process must be started.

The information of analysis from studies and researches that include the experiences
and lessons learned from old disasters are evaluated. At the evaluation of old
disasters, it is possible to take lessons for how to conduct an operation which will
shorten the search time and fast rescuing operations. In this subject, with the Turkish
Disaster Data Bank (TABB) of AFAD Turkey, Earthquake Service and Database
Service, all information regarding disasters started to be provided from one single
point. In international area, the information sharing can be made in OFDA/CRED
International Disaster Database, UNISDR United Nations International Strategy for
Disaster Reduction Office (http://www.unisdr.org/we/inform), Canada Disaster
Database  (http://www.publicsafety.gc.ca/cnt/rsrcs/cndn-dsstr-dtbs/index-eng.aspx),
USA Homeland Security (USDHS, 2011) database and NASA Disaster Mapping
Portal  (https://data.nasa.gov/Earth-Science/NASA-Disasters-Mapping-Portal/vyzu-
gm3d). Even though these sources include great number of information, a sharing
tool for internationally systematic base is not developed yet. However, the clues of
fast search and rescue can be gathered from previous disaster evaluations. Even
though the objective of analyzing these subjects is conducting a fast search and
rescue operation; starting point should include a team that can provide constant
information to search and rescue teams regarding the situation of wreck and observe
the security parameters, which is equipped with technological tools. Later, the

operation can be shaped according to the priority list that starts from security.
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Details of face to face meetings and interviews of this thesis study and the survey
implementation in forth chapter share a great number of similarity. Raising
situational awareness to provide security of search and rescue teams, providing
standard working places with national and international information sharing, and the
importance of experience and training for technological tools utilization to save time

are the aspects that requires most attention.

3.6. Chapter Summary

According to the information which is gathered from face to face interviews and the
other studies of the literature, timing of search and rescue activities are critical and a
detailed planning should be executed with search and rescue activities (AFAD,
2014b; INSARAG, 2012). The most important purpose of search and rescue
activities is about "rescuing lives". For this purpose, along with the rescuing
survivors from wreckage by the teams, there are other duties such as carrying out an
impact analysis at the area, carrying out an analysis for hazardous materials, and

stabilizing damaged buildings that can provide shelter (Wong & Robinson, 2004).

After the disaster, an intervention should be conducted as soon as possible, the first
“72 Golden Hours" should be used effectively and a continuous information sharing
mechanism should be established. Situational awareness should be considered as
equally important for local teams and national and international actors. For the
coordination of the activities and effective conducting, there must be a reliable and
continuous information should be established. Also, there must be researches and

studies related to increasing the situational awareness for all actors in the field.

To provide the reflection of Turkey from the scanning of the literature, 2013-2017
Strategic Plan of AFAD SWOT analysis carries a great importance. In the Threats
section of this analysis:

v" Delaying the intervention,

v" Not being able to conduct intervention and action plans effectively,
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v" Not taking necessary precautions for vulnerable groups (women, children,
disabled, etc.),

are taken into consideration as top priorities (AFAD, 2012a). At the same report, in
the Opportunities section:

v" Reducing the number of casualties by saving time for disaster prevention,

v" Providing fast and correct intervention activities,

are taken into consideration. Also, in the Disaster Intervention Plan of Turkey
(TAMP) of AFAD:

v' Saving lives,

v' Executing the intervention processes as fast and planned,

are taken into consideration as main goals.

It is important to have a matched detections from literature and from this thesis due
to affirm the strategic plans with international and academically studies, from the

viewpoint of Turkey.

Another reality that is accepted in international literature is about the aspect that the
arrivals of first responder teams to the area and start of their activities take 24 hours
(INSARAG, 2012). Standardization of all activities of these teams, training and
coordination before the disaster and preparing these standards for stages are also
other important aspects. Estimated time of the survival detection, localization
detection and rescuing action from all of these standard processes are defined as
indefinite. Extension of the time of this process decreases the survivor rates. Studies
and the suggested system of this thesis are recommended to shorten the amount of
time that is defined above. This situation carries an importance to provide a

contribution of this thesis to internationally defined and confirmed studies.

Search and rescue work areas are dangerous, demolished, ruinous, corrupted and
fractured areas that harden the work of rescue and need great efforts. Technological
tools that are developed to work on these areas should be produced as practical and

light that will be able to force the weight limitation, design and functionality (Federal
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Emergency Management Agency (FEMA), 2018). The system that is suggested in
this project is a system that can be used with mobile tools. It is a system that provides
an easy and wireless utilization thanks to its practicality and lightness. This system
can be used by professionals as well as the disaster survivors who are working as
first responders, due to its ease of handling with the aspects that are specified in the

international definitions.

When the three search method which is described in the literature (Wong &
Robinson) is taken into consideration, the system that is suggested in this thesis gain
an importance for increasing the physical search method efficiency along with

electronic search method efficiency.

In the Smart Disaster Management Systems, production, interpretation, and gathering
the data along with sharing it with the partners intra vires are main subjects. Also,
providing those data to be utilized by the Disaster Management Actors, reporting and
gaining ability for fast movement during disaster chaos are also counted as main
subjects for those systems. These subjects under the concepts of Smart Cities are
taken as primary research subjects in Turkey; and the research of these subjects are
supported. Studies and the suggested system in this thesis are also carrying an

importance for being under Smart City concepts.

At another study in the literature, Lakshmi Narayanan & Ibe (2012) indicated the
basic needs for establishing the intervention networks after disasters in their studies.
The countervail situation of suggested EHDS system in this thesis with the qualities
that are mentioned above, is given in details in the 5th chapter. The system that is
produced after the studies in this thesis carries a great importance for validation by

bringing a huge part of the described qualities in international literature.

Robots are taking up an incontrovertible place for disaster management studies that
are being executed in the world. It is clear that utilization of robots in this field will

be increasing for expediting the wreckage activities and advantages in general. The
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suggested system after the studies of this thesis is also important for completing the
robot efficiency and working on the robots as well as mobile tools. Even though
there is a lack of tests in the scope of this study, coactivation of the systems by skill-

building for search and rescue robots with a few adjustments.

Turkish Disaster Data Bank (TABB) of AFAD, Earthquake Service and Database
Service sections that are prepared for disaster management systems in Turkey are
also other important developments for right and in time data share. Establishing
information sharing mechanisms for increasing situational awareness and
coordination is also crucial. Addition of the studies related to technologies of near
future that are listed in Table 23 for search and rescue activities to these information

sharing mechanisms will also gain favor.
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CHAPTER 4

A RESEARCH METHOD REGARDING SEARCH AND RESCUE ACTIONS
OF DISASTER MANAGEMENT IN TURKEY

4.1. Face to Face Meetings and Interviews with Search and Rescue Experts

and Derivations

In the studies that are conducted before, it is defined that after a disaster such as
earthquake or fire, the arrival of the search and rescue teams in a short period of
time, gaining information regarding disaster area, and rescuing alive victims under
wreck are the most important parameters of the search and rescue success (Pehlevan
et al., 2009) (Ozerdem & Jacoby, 2006). For these findings, in meetings and surveys
that are made with search and rescue expert teams, it is determined that the period of
detection of alive people can be improved and shortened to produce a better search

and rescue process.

In the scope of this study, between 2013 and 2014, several interviews, face to face
meetings are done with technical personnel who worked/works for search and rescue
operations directly. As a field study, several interviews and a survey is made with
different personnel from the organizations that are included to the disaster
management system such as AFAD (central and country organizations), AKUT
(Ankara and country organizations), Civil Defense Search and Rescue Unit
Managements, GEA Search and Rescue, AKA Search and Rescue Research
Association, Canakkale Eighteenth of March University (COMU) Emergency and
Disaster Management Department, Dumlupinar University Material Science and
Engineering Department, Department of Mining Engineering, Yildiz Technical
University Civil Engineering Department, Pamukkale Univeristy Health Care

Vocational School for Higher Education, Eskisehir Anatolian University Health
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Institution Business Management Department, Akdeniz University Institute of
Science and Technology Geological Engineering Department, and Antalya

Metropolitan Municipality Fire Department.

The meetings and interviews are made with 32 experts . The meetings are conducted
with the experts by giving them information of the research and asked for an
interview with them as face to face or via phone. The method of the interview is
explained as a dechiperation of the notes that are taken during the interviews. The
information that is taken from those notes are used in this thesis with the subject of
"The Effects of Period of Time For Search and Rescue Units to Get the Survivors'
Status Under the Wreckage on Search and Rescue Operations At Disaster and

Emergency Management"

The questions that are drawn up before is asked to the participants and the
information related to their own experiences are recorded. The questions that are
asked to the participants consist of 3 stages. At the first stage, the general questions
regarding disasters and search and rescue actions with the experience telling took
place. At the second stage, the questions regarding the information and sources that
are needed during search and rescue actions took place. At the last stage, the
questions regarding the evaluation of the utilization of new technological tools and
devices for search and rescue actions in their own experience took place. Each
interview took about 10 minutes. The questions that are asked to the participants
included in Appendix A. According to the information gathered from the SAR
experts interviews and literature surveys, the SAR teams information needs about

victims are listed (Table 24).
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Table 24 Information of Alive Victims that Search Teams Need

Is there any person under the wreck?

Is there any alive person under the wreck?

Is this alive person conscious or unconscious?

Is this alive person wounded or not?

Is it possible to contact with this alive person?
How deep is this alive person from upper ground?
Is this person is stuck or not?

Where exactly is this alive person located?

N N N Y N N NN

Is there any alive animal under the wreck?

In this doctoral thesis, the focus is on the effects of reaching the information of
survivors under wreck from the factors that affects the search and rescue time during
these actions (Table 26).

Table 25 Expert Profiles

v’ 28 Male (M), 4 Female (F),

v All of them participated at least one search and rescue operation,

v' 4 of them are at age between 20-25, 12 of them are at age between 26-
30, 12 of them are at age 31-35, 4 of them are at age 36+,

v’ 4 of them are graduated from high school, rest of them are graduated
from university or more,

v" 20 of them are a member of AFAD, 8 of them are a member of AKUT
and 4 of them are a member of the others,

v’ 4 of them are expert on avalanches SAR, 12 of them are expert on urban
SAR, 32 of them are expert on earthquakes SAR.
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Face to face meetings held with 32 search and rescue expert personnel in different
places and different times. 29 questions are asked to the participants and their
opinions regarding the subject are also recorded. The distribution of the answers is
included in Appendix B. The profiles regarding to the 32 face to face meeting

experts are listed at Table 25.

According to the results that are taken from face to face meetings, rescuing alive
victims under wreck (concrete, steel columns, cement blocks, glass, wood or stone)
after disaster takes long time. Therefore, there is a need for the researches regarding
the factors that are going to save time for search and rescue actions after big

disasters.

Table 26 Important Aspects Detected From Face to Face Meetings

v In disaster recovery, preparation is important.

v Information necessity for search and rescue actions are too much, each right

information saves time.
v" Along with technological tools, training is another important aspect.

v 3 key aspects: Trained personnel - right equipment - right and timely

information.

v/ Reaching to disaster area and task sharing are time-consuming.

v" Training and informing for new technology is a must for personnel.

v" Light mobile devices speed up the actions in disaster area and make the actions

long-running.

v’ Shortening the search time also shortens the rescue time.
v Early alive detecting increases the possibility of alive rescuing.

v' Team spirit and power are musts for the security of the actions.
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These results are confirmed by the search and rescue experts who participated to
“IDME 3rd International Disaster Management Fair and Conference” which held in
Ankara on 27-20 November 2014, at a booth for this research. According to the
results that are taken and confirmed, the important factors that are detected for search
and rescue actions (Table 26) can be summarized as disaster preparation, need for
right information at right time, early detection and rescue, education and technology,
and fast reaction. These detections are carrying great importance for being based
upon opinions of the experts in Turkey and for being a new knowledge for the

literature.

The results from face to face meetings and interviews show that the necessity of a re-
evaluation of the information that are recorded from implementation regarding
technological tool developing by experts. In this scope, this thesis is re-organized
with new problem statement and hypothesis after the consideration of all the
information and the criteria. The reorganized problem statement and the hypothesis
are included into Appendix C. In this direction, a survey is prepared and published in
web address of www.anket.vairosoft.com between March 2015 and November 2015.
This survey is also published in a tangible form and distributed. The results regarding

this survey is included in the fourth chapter.

After this stage, it is determined to make an application that researches the aspects
that carry importance and promoting efficiency in search and rescue operations,
detecting any deficient aspects and suggesting new tools and technologies instead. In
2015 a project plan is prepared to shorten the reaching the alive person information
that influences search and rescue actions, for the subject of this thesis. The project
that is prepared is submitted to TUBITAK TEYDEB Directorate for evaluation for
scientific criteria and support. The project that is supported to TEYDEB Directorate
gained the financial support in research and development encouragements with the
number 7150684. This project is finished successfully at 31th December 2017, after
a process between July 2016 and December 2017. The results of the project and the

prototype that is developed is used in the tests of evaluation of this thesis. Detailed
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information regarding the project is included into the fifth chapter. There are
numerous studies in the literature regarding natural and technological disasters,
surface texture, building texture and their effects, and yet in our detection this
research is one of the first studies in Turkey about shortening information reaching

time for alive people in search and rescue actions.

Apart from this thesis, Statheropoulos et al. (2015) conducted a study regarding
determination of the basic aspects which affect the timing and search and rescue
actions in urban areas. Similarly, to this thesis, Statheropoulos et al. (2015)
determined some aspects that are detected for their importance or priority which

affect the search and rescue actions.

Statheropoulos et al. (2015) developed a prototype for several technological tools
and devices for increasing the efficiency of search and rescue activities after disasters
in their project that is supported by 7th Framework Program of EU (FP7/2007-13 -
Second Generator for Urban Search and Rescue Operations). In the study that
includes generally chemical, sound and image detection tools and prototypes, the
aspects that affect the search and rescue actions are written below.

4.2. A Survey on Tools and Techniques to Get Survivor Data at SAR
Operations

Alongside with the fact of the inevitable nature of the disasters, Turkey is also under
the risk of natural or technological disasters due to its geographical location. In the
world, it is a fact that effective disaster management performing and necessary
preparations cause decreased number of disaster effects. Turkey, right after the big
scale disasters that faced in the past, worked for reconstruction of its disaster
management policies, institutions and methods with re-evaluation and constructive
criticism (Akyel, 2007). This situation is not only applicable for Turkey. In the
literature, there were many re-evaluation of studies that are conducted right after

disasters for providing suggestions to solve problems. The main goal of the
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preparation of this thesis is related to contribute to the process of searching and
rescuing of the survivors with the change of being rescued from the wreckage after
the disaster especially for search and rescue activities during disaster management
processes in Turkey. In this part of the thesis a survey study is conducted to benefit
from information and experiences of search and rescue actors, to detect the aspects
that triggers this process, and to provide problem-solving suggestions by considering

the reforming some aspects that requires a change.

According to the information which is gathered from face to face interviews and the
other studies of the literature, timing of search and rescue activities are critical and a
detailed planning should be executed with search and rescue activities (AFAD,
2014b; INSARAG, 2012). With this purpose, intervention must be conducted as soon
as possible; the first 72 "Golden Hours" should be used most efficiently; and a
continuous information sharing mechanism should be established. A survey study
has been conducted to understand how the search and rescue activities in Turkey
embraced the defined aspects in the literature; the effects of the technologies and
tools in use along with the timing and accuracy of the survivor information to search
and rescue activities; and to reveal the thoughts and experiences of search and rescue

experts.

At this research specifically, a survey study is conducted to measure the impact of
survivor data under the wreckage and its validity to search and rescue actions, to
interpret the existed technology efficiency, to determine the aspects which affect the

period of search during search and rescue actions right after the disaster.

Research is conducted with the people of experience on search and rescue actions
under any institutions or as individual initiative. In the research, a survey is made to
determine the remarks of professionals regarding the issue with the questions that are
asked by experts of the field. In the survey study, to verify the hypotheses, questions
of the expertise were also included into the survey questions, along with the other

questions related to demographic data.
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4.3. Research Objective

Detecting problems related to search and rescue activities during intervention stage
of disaster management of Turkey, providing solutions for these problems related to
search and rescue activities, and benefiting to disaster management of Turkey which

is considered as a risky country for disasters are included as goals of this study.

This research included the specific parameters, aspects that affect search and rescue
actions in disaster management system, usage of informatics and technologies in
search and rescue actions and methods and effects of reaching to the data of
survivors. Research objective is related to measuring the feelings and thoughts of
experts that are specified below with the developed scale from interviews with field
experts before (Table 27). Within the scope of this thesis, interviews with the experts
who actively participated to search and rescue processes in Turkey, are being held
between the years of 2013 and 2014. As a result of these interviews, a survey has
been prepared which consist of the aspects that are verified by the experts as below.
The prepared survey and the questions that are asked for implementation are showing
parallelism with the findings of international literature. This thesis carries a great
importance for consisting findings related to efficiency of search and rescue activities

during intervention stage of disaster management in Turkey.

Table 27 Subjects Related to Research Objective

The pace of rescuing actions from wreckage in order to save lifes,
Technological sufficiency of tools for activities,

Accuracy of information about survivors under wreckage,
Certainty of survivor information under wreckage,

Effects of using survivor detection tools with technological ground,

N N N R

Effects of changing the tools and devices in existed phases with more informatic

tools and devices regarding the detection of survivors under wreckage,
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4.4. Scope of Research and Limitations

Detection of search and rescue efficiency during intervention stage of disaster
management in Turkey is limited with the place and population that is considered
with study survey questions with the aim of providing solutions for problems in this
field. For the detection of search and rescue activity problems in Turkey and the
solutions for these problems, search and rescue technicians are considered as targeted
audience. At the main organization of the institution of AFAD, there is no search and
rescue technician staff by year 2013. There were only 1044 Search and Rescue
Technician staff within Disaster and Emergency Directorates under Special
Provincial Directorate of Admissions of provinces in Turkey. 900 of the these
personnel positions are already taken. With the 35th article of the Law N0.6525,
from the date of 20/02/2014, directorates of Provincial Special Administrators are
nullified; Provincial Disaster and Emergency Directorates are established as AFAD
Provincial Organization, and passage transactions to new cadres are executed during
all of 2014. The second part of 2013 which consist of the execution of these progress
and the time until March 2014, search and rescue technicians who are not included in
AFAD Institution started to be incorporated to AFAD. Population of the research has
the limitation of 900 newly incorporated search and rescue staff who work in 81

provinces. From the survey population, 251 participants are being reached.

As the result of the interviews with the experts, aspects that effect the pace of search
and which also carry importance for search and rescue activities have been detected.
The detected aspects are including the effect of reaching to victim information period
by the teams to search and rescue activities. Also, studies have been made to
understand which parts of the search and rescue activities are affected by them.
Questions/subjects that are re-evaluated and enhanced with the expert opinions

created the major axis for preparing the survey after this study.
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Scope of research includes the effects of the methods and period of reaching to the
data of survivors by the search and rescue teams during intervention period after the

disaster. Questions asked to gather the answers related to field study as below.

Table 28 Question Topics Related to Research Objective

v" What are the aspects that affect the period of search and rescue actions
regarding determination of survivor under wreckage during these search and
rescue period? Is it possible to increase the speed of this step?

v Does it have an importance for validity/certainty of survivor data under
wreckage during search and rescue activities? If it is yes, how it can be
provided?

v Are technical tools and materials that are used for search and rescue
activities technologically sufficient enough in Turkey?

v' Can the existence of the information of survivor under wreckage affect the
speed of search and rescue in general?

v" Can tools and materials with technological development of search and
rescue activities increase the efficiency of search and rescue actions in
general?

v" Are there any positive effect of usage of modern tools in search and rescue
actions?

v Can the usage of technological informatics in search and rescue activities

increase the efficiency of whole actions?

The effects of speed of the reaching to the information of survivor under the
wreckage, which is seen as cognitive information under second and third chapter, to
the actual search and rescue actions is given under 4.7 with hypotheses. These
hypotheses are tested with a field study.

Participant features such as gender, age and educational background, regional

variations, and experiences are considered to not affect the answers of this survey.
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General situation of the demographic features of search experts who participated to
survey is considered to provide a positive contribution to effectiveness of the

research.

4.5. Pilot Study / Developing the Scale

Expert remarks and literature is taken as a ground to determine the important aspects
that affect the search and rescue actions of disaster management in Turkey, use of
important parameters, knowledge and informatics in search and rescue actions, and
the methods of reaching to the data of survivors under wreckage and effects of these
methods. Before the main implementations in the study made, a pilot study is
conducted with 32 people (SAR experts) to create survey forms on June 2013. Many
differences are made in the study according to these preliminary findings and data
analysis. The differences in implementation tools and survey methods are as below:

v" Reducing the numbers of survey questions,

v' Taking out the personal development questions,

v' Accepting the rescuing more lives during intervention stage as a different
stage, even though there is a loop between search and rescue stages and even
though the search and rescue activities are considered as a whole general
subject,

v' Limiting the questions of the survey with only the disaster location actions and
intervention stage,

v' Taking out the questions of the regulations,

The literature is scanned regarding the search and rescue activities during disaster
management and important aspects related to the subject are tried to be detected.
Face to face interviews with the experts of the subject are made and a communion
related to their experiences, existed implementations, abroad experiences and
trainings are made. In this part of the study, there was no grouping or sortation is
made regarding to their institutions. The Information is gathered from experiences of

the experts who attended to any search and rescue activity.
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In total, 32 questions/subjects are selected and answers for these questions are
gathered. With the results and answers, these questions are validated by the experts
and at the end a survey with 29 questions is created with revised hypotheses. Face to
face interviews are made with 32 search and rescue personnel in different times and
places. These 29 questions are gathered under three main groups. The first group,
(Questions 1-12) included the general questions related to search and rescue actions,
disasters and experiences related to these subjects. At the second group (Questions
13-24) questions related to information and tools during search and rescue activities
are asked. At the last group (Questions 25-29) the questions related to the evaluation
of search and rescue activity experiences with the informatics or new technological

tools’ usage are asked.

Table 29 Important Aspects from Face to Face Interviews

v" Preparation is crucial in disaster management.

v In search and rescue activities, necessity of information is high and each valid

information saves time.

v Along with the technological tools, training is also an important aspect.
v Trained personnel, proper equipment, valid and punctual information are important.

v Reaching to the disaster location and task sharing are time consuming.

v" Training and informing the personnel for adaptation to new technologies are
crucial.
v" Light mobile devices speed up the activities and make the activities long-running in

disaster areas.

v" Shortening the search period can also shortens the period of rescuing.

v’ Early survivor detection increases the possibility of rescuing the person alive.

v Team spirit and power are important for the security of the activities.
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With the results of face to face interviews and meetings, the need of research of the
survivor information during search and rescue from the wreckage and usage of this
information to the activities in general along with the necessity of modern
technological tools and devices that are being used is observed. These revised results
are listed in Table 29.

These results are validated with search and rescue experts. According to the results
that are taken and validated, the important aspects that are detected for search and
rescue activities can be sum up to preparation to disaster, need for valid and punctual
information, early detection and rescue, training and technology, and fast reaction.

This research which enlightens the existed situation in search and rescue actions and
carrying those services to another level in Turkey, evaluation of the collected results
carries great deal of importance for the effects of reaching to the information of

survivors’ search and rescue actions and detection of the needs.

4.6. Population of the Research and Sample Choice

Population of the research includes search operations professionals who work in
official and unofficial institutions in Turkey. The whole search experts at AFAD in
2014 is about 450 and search and rescue experts governed together as their
replacement to each other (Resmi Gazete, 2009) and the other organizations that
have search experts ignored. Study group consist of 251 people who worked in
search and rescue activities in different times under many organizations or who
worked individually in Turkey. Search operation professionals who work in Turkey
provided more answers than the quarter of total numbers. As quantitative approach,
the survey is considered as suffice. 96,4% of the study group (242 people) are male,
meanwhile 3,6% (9 people) of the group are female. Average age of the participants
is 36,8.
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The survey is conducted face to face with people who gathered in outdoor/indoor
areas, as well as with remote access through an online website. Participants are
informed for the reason and the people behind this survey. This is why, it is seen that
the answers of this survey are conveyed in a sincere, natural and factual way.
Evaluation of search experts who conduct the direct search activities and work as
operators of disaster management in province and districts and suggestions of those
experts are considered crucial. The data taken from 251 Search expert is considered

efficient enough to test the hypotheses of this research.

In this study, the demographic variants such as “Gender”, “Age”, “Educational
Attainment”, “Position in the Organization”, “Experience Years in the Organization”

and “Quality of the Assignment” are defined as independent variant.

Along with the demographical variants, questions which include five-point Likert

scale within 19 closed ended questions are asked.

As a data gathering tool, printed forms designed and distributed as well as online
questionnaire is designed and sent to the participants as a link.

In this study, a survey with 19 vocational/technical questions and 8 demographic
questions which are developed with the reviews of the experts due to the detected
aspects from face to face interviews are asked. Survey application which is used is in
Appendix D.

The prepared survey is sent to the personnel’s official e-mails of such institutions
like AFAD (central and field service), AKUT (Ankara and field service), Civil
Defense Search and Rescue Association Directorate, GEA Search and Rescue, etc.
Due to the request of the mass personnel locations, surveys are sent as printed form.
Moreover, regarding this study, information exchange between Provincial Disaster

and Emergency Directorates of 57 provinces are made via e-mails and phone calls.
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4.7. Application of the Survey

This research included the specific parameters, aspects that affect search and rescue
actions in disaster management system, usage of informatics and technologies in
search and rescue actions and methods and effects of reaching to the data of
survivors. For the sake of the research, it is asked to be reached to gather the

thoughts and feelings of search and rescue experts from face to face interviews.

The first group questions of the survey (1-8) are the questions related to socio-
demographic conduct of search and rescue experts.

Second group question package includes 19 questions for this survey. In this part,
2" 3 and 9™ questions are multiple choice, meanwhile 13" and 14™ questions are
multiple choice belief and opinion questions. 4™ 5" 10" 12" 15" 16™ 18™ and 19™
questions are belief and opinion questions with five-point Likert scale. Rest of the
questions are combined belief and opinion questions. At the second group of
question package, only the question number 8 is open ended text question. The rest
of the questions are all closed-ended questions.

At the scope of the validity and reliability analysis of the survey, item analysis is
made for the beginning. Item analysis study is conducted with SPSS20.0 package
program. With the scope of the survey, significance level in all statistical calculations
is taken as 0,05. All the results that are gathered controlled bi-directionally.
Statistical model in use is based upon mean, standard deviation, t test and correlation
techniques. For the reliability analysis of data related to scale testing, "alpha
cronbach" is used. Data of the survey is transferred to a computer and the analysis of

numeric data is made this through computer.

The questions that are prepared according to the data from face to face interviews are
implemented between the dates from January 2014 to April 2014 via a website

survey as well as printed form survey. Total number of the participants to the survey
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is 251. Printed survey number was 384 and yet 99 of them are answered. Meanwhile
the online survey number is 152. Survey results are gathered from different provinces
and locations. It was clear to the participants of this survey that the scope and reason
of this survey as well as the owner of the research. Therefore, these answers that are
gathered are observed to be sincere and valid. The data from the survey concluded as

sufficient to test the hypotheses of this research.

4.8. Hypotheses of the Research

Efficient and fast intervention right after the disaster is crucial for saving lives. For
this aim, detection of the problems related to the efficiency and the pace of
intervention stage of search and rescue activities in disaster management of Turkey
should be made. Also proper solutions for these problems should be determined.
With this reason, with the survey that is conducted in this thesis, the suggestions
related to the efficiency of search and rescue methods, equipments and systems to
Turkish disaster management are gathered. In the scope of this thesis, according to
the results of the data that is considered to be gathered by the survey, an evaluation
and testing is made for the hypotheses that are listed below.

Hypothesis

H;: Reducing the time to reach to the information regarding survivor under wreckage
increases the efficiency of SAR Teams for search and rescue.

(This hypothesis is related and extracted from these studies in literature like O choa
& Santos, 2015; Lichun Chen & Miller-Hooks, 2012; Statheropoulos et al., 2015a;
INSARAG, 2012; Lakshmi Narayanan & lbe, 2012).

H,: Using Information Technology Based equipment in search and rescue teams

during intervention period, creates more efficient rescue activity in disaster

management search and rescue activities.
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(This hypothesis is related and extracted from these studies in literature like O choa
& Santos, 2015; Lichun Chen & Miller-Hooks, 2012; Statheropoulos et al., 2015a;
INSARAG, 2012; Lakshmi Narayanan & Ibe, 2012).

4.9. Data Analysis

At the analysis of the data comes from the survey; the hypothesis tests and
descriptive statistics are used from Analysis and Evaluation of Techniques and
Processes of Search and Rescue Activities and the resulted data is analyzed with
IBM SPSS 20.0 Package Program.

Theoretical framework of the search and rescue processes in disaster management
systems and the literature related to some countries with successful applications are
analyzed. On the other hand, search and rescue equipments and technological
systems in use for FEMA organization of United States of America which is a
country with many disaster stories, are also examined. The fundamentals of search
and rescue were also included as questions in this survey. From both reviewing of the
literature and the country applications, scales are developed to provide important
aspects during an efficient search and rescue process. Moreover, before the
conducting the survey, these scales that are developed are verified by the subject
experts. Likewise, different scales are produced with main search and rescue
terminology which is accepted for the expertise of search and rescue professionals,

that is partaking in their field, and being screened on training programs.

For the analysis and the detection of problems of the existed situation of search and
rescue activities in Turkey, 29 scales are identified. Every decision statement is
asked with five point Likert scale (I ABSOLUTELY do not Agree, | Do not Agree,
Neutral, | Agree, | ABSOLUTELY Agree). Five point Likert scale is chosen to make
the decision statements more explicit. Also, it is detected that five point Likert scale
is chosen for subject evaluation surveys quite often. It should not be overlooked that
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this study is also including an evaluation survey. The suggestions of the participants

are also tried to be gathered with an open ended question related to this subject.

Gathered suggestions are going to be categorized according to main subjects. In this
content, the questions for testing the hypotheses are defined according the results of

the data which is planned to be gathered with the survey study of this thesis.

4.10. The Descriptive and Demographical Structure of the Study

The number of the participants to our study is 251. A great majority of the
participants are male. 96,4& Male and 3,6% Female participants are questioned
(Appendix D, Table 30). Average age of the participants is 36,8. Average age of
female participants is 27,2 and male participants is 37,1 (Appendix D, Table 31,
Table 32, Figure 23). Youngest participant is 25 years old, meanwhile eldest is
recorded as 48 years old. The standard deviation of the age variant is seen as sd=
5,835.

When the educational attainment of the participants observed, it is clear to see a
73,3% of bachelor’s degree in total. 18,3% of associate degree and 4,8% of high
school degree can be seen (Appendix D, Table 33).

A great majority of the participants with 45,8% are graduated from Anadolu
University with a formal education. Afterwards, 14,3% of participants are graduated
from Anadolu University Distance Education; 10,8% of participants are graduated
from Gazi University, and 8% of participants from Vocational High Schools
(Appendix D, Table 34).

Another demographic variable that is asked to be determined by the participants’
latest relation with search and rescue organizations; and 94% of the participants
worked with AFAD field service, 3,2% with AFAD central quarters,0,8% with
NGOs like AKUT/Kimse Yok mu etc., and 0,8% with Fire Authorities. 1,2% of the
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participants specified that they did not work with any organizations for search and
rescue (Appendix D, Table 35).

At the D6 question which specifies the which directorate under AFAD did the
participants worked, 93,6% of the participants marked AFAD Field Service (AFAD
Provincial Directorates) (Appendix D, Table 36).

It is stated that the total period of work time in this organization is 10,7 years.
Female participants have the average of 2,2 years, meanwhile male participants have
11 years (Appendix D, Table 37).

The last demographic variable of our study is related to the participants’ assignments
in the organizations and which category they fall under. In total, 90,8% of the
participants worked under “Search and Rescue Mission”, 3,2% worked under
“Planning and Administrative Duties” and “Technical Services”, 2% worked under
“Administration Assignments”, and 0,8% worked under “Other” category (Appendix
D, Table 38)

After the examination of all demographic variables, participant profile is male with
average 36,7 years old who owns a bachelor’s Degree and works for AFAD Field
Service under the category of Search and Rescue Missions with average working
period of 10,7 years.

4.11. Research Reliability Analysis

With the method of reliability analysis, it is aimed that to increase the internal
consistency of the scale by definition and the elimination of variables that does not
share the desired and aimed value from the survey equally. In reliability analysis, the
reliability values which are generally accepted for the studies under the research of a
subject (Cronbach, 1951) are being calculated. Qualification of prepared survey

question for evaluation of any subject is revealed with this method. After the
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analysis, if there are some scale items that don't fulfill the goal, they can be excluded
from the survey. Alpha (Cronbach), Splithalf, Guttman, Parallel, Strict Parallel
models are included in reliability analysis methods. Reliability of the scales that are
being used in this study are evaluated by the utilization of the value of Alpha
(Cronbach) model. Alpha (Cronbach) model is an internal consistency measure based
on the correlation mean between scale items. The reliability analysis information of
related variables of scale reliability is shown in Table 39. Scale reliability of this
study is considered sufficient. Reliability analysis of open ended questions of this

survey are not being executed for being non-applicable.

After the reliability analysis which is made to ‘“Analysis and Evaluation of
Techniques in Search and Rescue Activities”, standardized Cronbach’s Alpha value
is calculated as equal to 0,817 which means 81,7% (Table 39). When it is looked to
the value, it is clear and easy to define that the reliability of the survey is high level.

Table 39 Reliability Analysis

Cronbach's Alpha? Cronbach's Alpha Based on N of Items
Standardized Items
-3,351 ,817 66

a. The value is negative due to a negative average covariance among items. This violates reliability model assumptions.

The interpretation of the Cronbach’s Alpha test which is used to determine the
internal consistency of the questions of the survey is to be found below. Significant
value after Reliability Analysis test can be interpreted as:

v Scale is not reliable if 0.00 < p < 0.40

v' Scale is low reliable if 0.40 < p < 0.60

v' Scale is reliable if 0.60 < p < 0.80

v' Scale is very reliable if 0.80 < p < 1.00
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The Alpha value of our sample is p=0,817. Since because scale reliability is 0.80 < p
= 0,817 < 1.00, the scale is very reliable. With high level of reliability shows the

correlation between the questions.

At the end of the reliability analysis which is conducted without the multi answers,
mean values of variables of the analysis (Mean), Standard Deviation (SD) and
Prevalent Total Participant Number (N) SPSS results are used and given in the Table
36 (Appendix D, Table 40).

4.12. Findings

At the section for findings, 19 variables of search and rescue activities with the

vocational and technical nature in our survey are included.

v Q1. Did you take an active role for search and rescue activities?

94,8% of the participants took an active role in search and rescue, meanwhile 5,25%
of the participants specified they did not take any active part in search and rescue
activities. (Table 41)

v Q2. Please check the trainings you took for search and rescue.

Participants indicated that 21,2% of them took “First Aid Training”, 16,1% of them
took “Search Training with Classical Approach” and “Evacuation from Wreckage”,
15,6% of them took “Search and Rescue Training on Mountains/Out of City”, 7,3%
of them took “Wreckage Informatics/Database Trainings”, 54,5% of them took
“Other Search and Rescue Trainings". The other trainings are included in the table
with the order. The existence of information of the participants general knowledge of

search and rescue is shown in Q1 and Q2 with net results. (Table 42)

v Q3. Please put the search and rescue action phases in order, according to

their importance level.
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The most iterative statement is recorded as “Information Gathering of Location and
Structures Before the Search” with the percentage of 32,7%.

The second most iterative statement is recorded as “Reaching to the information of
survivor within 10 Minutes” with the percentage of 25,5%.

The third most iterative statement is recorded as “Rough Surface Scanning,
Superficial Wreckage Search” with the percentage of 19,9%.

The fourth most iterative statement is recorded as “Research of All Space, Detailed
Wreckage Research” with the percentage of 29,1.

The fifth most iterative statement is recorded as “Rough Surface Scanning,
Superficial Wreckage Search” with the percentage of 19,9%.

The sixth most iterative statement is recorded as “Creating an Access Way to
Survivor” with the percentage of 30,7%.

The seventh most iterative statement is recorded with the 50,2% in total as
“Continuing the Research until there is no dead or alive left under the wreckage”.
(Table 43)

In the Index calculation, statistical proportional alterations of observation values
show differences according to the time and location. At the end of index calculation
of concatenated statements, the statement with 18,7% which includes “Reaching to
the information of survivor within 10 Minutes” takes the first place. The other

statements are included with their order below. (Table 44)

v’ Q4. Please mark each search and rescue components according to their
importance level.

Statement of “Time” is sorted as Important + Most Important with 98,4%,

Statement of “Trained Search Teams” is sorted as Important + Most Important with

99,2%,

Statement of “Reaching to the information of survivor within 10 Minutes” is sorted

as Important + Most Important with 89,2,

Statement of “Existence of Support Team and Volunteers” is sorted as Important +

Most Important with 58,2%,
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Statement of “Conducting the Wreckage Search Activities with Technological
Tools” is sorted as Important + Most Important with 94,4%,

Statement of “Technological Competency of Tools” is sorted as Important + Most
Important with 96,4%,

Statement of “Technological Sufficiency of Tools for Activities” is sorted as
Important + Most Important with 90,8%,

Statement of “The Pace of Rescuing Actions from Wreckage” is sorted as Important
+ Most Important with 89,6%,

Statement of “Accuracy of Survivor Information is sorted as Important + Most

Important with 94,4%. (Table 45)

v Q5. What is the importance of the phrases, when you consider the survivor
“Search and Rescue Activities” under wreckage?

Statement of “Early/Fast Transportation with Vehicles to the Location” is sorted as

Important + Most Important with 96,4%,

Statement of “Wreckage Construction Features” is sorted as Important + Most

Important with 80,1%,

Statement of “Rescue Teams with Knowledge of Disaster Zone / Building” is sorted

as Important / Most Important with 77,3%,

Statement of “Reaching to the information of survivor within 10 Minutes” is sorted

as Important + Most Important with 89,2% in the general calculation,

Statement of “Sufficient Number of Technical Devices” is sorted as Important +

Most Important with 98,0%,

Statement of “Interfering with Trained Teams” is sorted as Important + Most

Important with 97,6%,

Statement of “Overload of Trained Search Teams” is sorted as Important + Most

Important with 55,0%,

Statement of “Accuracy of and Confirmed Survivor Information under Wreckage” is

sorted as Important + Most Important with 93,2%,

Statement of “Sufficient Number of Wreckage Search Methods” is sorted as

Important + Most Important with 68,9%,

143



Statement of “Features of Wrecked Building” is sorted as Important + Most

Important with 56,2%. (Table 46)

v’ Q6. According to your experiences, how would you divide 100 points to
Search and Rescue works’ importance?

Female participants placed importance to Search activities with 46,7%, meanwhile

male participants number is recorded as 53,9%. In total, participation to Search

Activities is recorded as 53,6%. Female participants placed importance to Rescue

activities with 53,3%, meanwhile male participants number is recorded as 46,1%. In

total, participation to Rescue Activities recorded as 46,4%. (Table 47)

v Q7. When you consider your experiences in search and rescue in general,
how would you divide 100 points to the time that is spent to search and rescue
activities?

With this question, the percentage evaluation of time of spared for search and rescue

activities is asked. According to the experiences of the participants, the total time

ratio for rescue activities is 57,2%, meanwhile the search time is 42,8%. (Table 48)

v’ Q8. What is the crucial point of a successful search and rescue activity?

The answers for this open-ended question that is asked to participants are gathered
under 12 topics. After the evaluation of the results, 25,5% of “Equipment and
Hardware”, 16,6% of “Training”, 12% of “Personnel”, 9,8% of “Pace/Speed” and

9,1% “Experience” became first five titles. (Table 49)

v Q9. Please mark the technical/systems/tools or devices that you used for
search and rescue under wreckage.

All the techniques that are used, with 24,7% “Survivor Listening Tools under

Wreck”, with 20,6% “Search Dog Under Wreck”, with 20,2% “Survivor Scanning

Tools Under Wreck” are indicated. It is also stated that another technique with high

percentage is “Sensor Systems” with 13,7%. (Table 50)
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v" Q10. According to your experiences, please put the search and rescue methods
in order from the weakest to the strongest.

When it is looked to the possibilities for rescuing survivors under wreck, “Wreckage

Search, Decision Making Support Systems/Software” statement is recorded as

powerful + most powerful with 27,5%,

The statement of “Wreckage Search Dog” is recorded as powerful + most powerful

with 56,6%,

The statement of “Wreckage Survivor Listening Tools” is recorded as powerful +

most powerful with 72,5%,

The statement of “Wreckage Survivor Screening Tools” is recorded as powerful +

most powerful with 59,4%,

The statement of “Remote Research Motors” is recorded as powerful + most

powerful with 41%,

The statement of “Mobile Phones with Search Application” is recorded as powerful

+ most powerful with 25,9%,

The statement of “Wireless Devices (Tablets, computers, special hardware etc.)” is

recorded as powerful + most powerful with 32,3%,

The statement of “Geographical Information Systems” is recorded as powerful +

most powerful with 41,8%,

The statement of “Sensor Systems” is recorded as powerful + most powerful with

63,7%,

The statement of “Networks such as Facebook/Twitter” is recorded as powerful +

most powerful with 5,2%,

The statement of “Survivor Detection Radar” is recorded as powerful + most

powerful with 55,4%,

The statement of “Vests with Wearable Computers” is recorded as powerful + most

powerful with 23,1%. (Table 51)

v Q11. Please put the wreckage construction type in order from the MOST
EFFECTIVE TO SAVE A SURVIVOR to LEAST EFFECTIVE in search and

rescue methods after your consideration of the evaluation of existed technical
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for each type of wreckage construction. (1 IS THE MOST SUCCESSFUL, 5 IS
THE WEAKEST)

The first statement is recorded as “Steel” with 65,3%.

The second statement is recorded as “Ferro-concrete” with 42,6%.

The third statement is recorded as “Wooden” with 48,2%.

The fourth statement is recorded as “Masonry” with 76,9%. (Table 52)

v' Q12. How do you describe the evaluation of effectiveness of existed
technologies in search and rescue activities?

When it is asked to participants “How do you describe the evaluation of effectiveness

of existed technologies in search and rescue activities”, the recorded answers are

39,0% of “Effective”, 19,9% of “Moderately Effective”, 36,7% of “Not

Effective”and 0,4% of “Very Ineffective”. (Table 53)

v' Q13. What are the situations that existed technologies are effective?

When it is asked to participants “What are the situations that existed technologies are
effective?”, the recorded answers are “Our country has a strong search and rescue
organizations” with 38,5%, “Search and rescue tools are very powerful at our
organization” with 28,6%, “Searching and rescuing the alive underground does not
require highly technological gadgets” with 11,5% and “Search and rescue system is

the one with informatics based automatic system” with 5,2%. (Table 54)

v' Q14. What are the situations that existed technologies are not effective?

When it is asked to participants “What are the situations that existed technologies are
not effective?”, the recorded answers are “Search and rescue under wreck requires
high technological devices” with 23,1%, “many disasters occur in our country and

existed technologies are insufficient” with 11,4%. (Table 55)

v Q15. Please put an “X” to the options regarding to existed technological
features of tools that are used in general search and rescue actions which are

effective, after you consider your experiences.
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When it is asked to participants “Please indicate the proper one between the related
subjects regarding technological tools for search and rescue actions, according to
your experiences’;

The answer “Search and rescue activity tools are expensive” is recorded as I Agree +
| Absolutely Agree with 72,5%,

The answer “Tools are in use are imported” is recorded as I Agree + I Absolutely
Agree with 88,8%,

The answer “It is hard to supply of tools are in use” is recorded as I Agree + I
Absolutely Agree with 43,8%,

The answer “There are no domestic tools or domestic tools are of poor quality” is
recorded as | Agree + | Absolutely Agree with 40,2%,

The answer “Trusting to domestic tools are difficult” is recorded as I Agree + I
Absolutely Agree with 37,5%,

The answer “There are no sufficient or experiment personnel for tool maintenance”

is recorded as | Agree + | Absolutely Agree with 50,2%. (Table 56)

v' Q16. If you give an importance level degree to the all factors below, how
would you consider?

The answer of “The existence of information regarding survivors under wreckage” is

recorded as important + very important with 97,6%,

The answer of “The fast pace of reaching the information of survivors” is recorded as

important + very important with 98,8%,

The answer of “Information of the numbers of survivors under wreckage” is recorded

as important + very important with 86,1%,

The answer of “Territorial Ground Structure” is recorded as important + very

important with 61,4%,

The answer of “Survivor Detection Tools with Technological ground” is recorded as

important + very important with 87,3%,

The answer of “Search Method in Use” is recorded as important + very important

with 90,0%,
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The answer of “Experience of Search Teams” is recorded as important + very
important with 90,4%,

The answer of “Number/Density of Search and Rescue Teams” is recorded as
important + very important with 59,0%,

The answer of “Certainty of Survivor Information” is recorded as important + very
important with 92,0%,

The answer of “Content/Details of Survivor Information™ is recorded as important +

very important with 75,7%. (Table 57)

v' Q17. Could you indicate the sufficiency levels of techniques/tools and devices
of search and rescue activities suggested below?

When it is asked “could you indicate the sufficiency levels of tools and devices of

search and rescue activities”,

Participants’ answers are recorded as “not applicable/ not sufficient” for “Search and

Rescue Robots” with 88,8%, meanwhile 94,0% of “enough/ needs development” for

“Digging Tools”. (Table 58)

v" Q18. How would the changing the existed tools and devices with modern tools
of informatics effect the search and rescue phases?

When it is asked to participants “How would the changing existed tools and devices

with modern tools of informatics effect the search and rescue phases”, the answer of

“It absolutely enhance them” is recorded with 74,1%, meanwhile there is no such an

answer for “It absolutely deteriorates” from any participants. (Table 59)

v' Q19. Does changing the tools and devices in existed phases with more
informatic tools and devices provide a progress regarding the detection of
survivors under wreckage in those existed phases?

When it is asked to participants “does changing the tools and devices in existed

phases with more informatic tools and devices provide a progress regarding the

detection of survivors under wreckage in those existed phases”, the answer of “It
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absolutely enhance them” is recorded with 71,3%, meanwhile there is no such an

answer for “It absolutely deteriorates” from any participants. (Table 60)

4.13. Chapter Summary

According to the information which is gathered from face to face interviews and the
other studies of the literature, timing of search and rescue activities are critical and a
detailed planning should be executed with search and rescue activities (AFAD,
2014b; INSARAG, 2012). The most important purpose of search and rescue
activities is about "rescuing lives" (Wong & Robinson, 2004).

Expert opinions that are gathered by the interviews during the preparation of this
thesis to contribute to the international literature are collected to provide a toll and
system list under the Table 11. These tools and systems are the ones that are used at
least once for search and rescue activities in Turkey. Listing of these tools and
systems are carrying a great importance to be in the required features and to provide
for the needs that are defined in the literature. Especially, when the material lists
(Table 13) of Federal Emergency Management Agency (FEMA) (2018) is taken into
consideration for comparison, lack of sensor systems, embedded information systems
and software in the tools and systems that are being used in Turkey draws a negative
attention. When the material lists of FEMA is examined thoroughly, there are a lot of
information technology based systems that are increasing the effectiveness of teams,
and that are standardizing, easing and expediting the search and rescue activities. The
system which is suggested in this thesis is also important for the potential of
providing the qualities related to search and rescue activities in Turkey that are listed
above.

In disaster management process, the most critical part that is related to time in
intervention stage is the search and rescue stage (Seppanen & Virrantaus, 2015). To
detect the important aspects of this stage for Turkey, and to compare these aspects

with international literature, opinions of the experts has been asked. There were
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many interviews that are made in different times and different places with the experts
of their own field who worked actively for search and rescue activities. Data from
these interviews are re-evaluated and provided to same experts for verification. With
all of these efforts, a list is established under the name of Important Aspects of
Search and Rescue Activities in Turkey. This list carries an importance for showing
parallelism with international literature as well as being one of a few studies that are
conducted in near past about this field in Turkey. Within the results that are taken
from the study are as listed below:

v" Survivor detection under the wreckage in a short amount of time increases the
efficiency of search and rescue.

v' The shortening the search timing also means the shortening the timing of
rescue activities.

v there are three important aspects as trained personnel, right equipment and
gathering the correct information in time.

With the direct association, the information about survivors that is required by search
and rescue teams is also tried to be gathered (Table 19). This data is used in

questionnaire in 4th and 5th chapter and in the project.

Data from the survey results of this thesis are giving important clues related to search
and rescue activities. The important aspects that are gathered from the evaluations of
expert interviews and the survey are listed below.

v' Majority of the participants of search and rescue activities are male. Number of
female workers in health support even though there are no participation to survey are
high; however due to the physically heavy work, male dominance in this field is
accepted as normal. However, the aspects that can be faced at disaster zones requires
the existence of female search and rescue experts for the search and rescue activities
for women and children. This subject carries a great nature of potential for future

researches.
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v" Average age of the search and rescue expertise field which is recorded as 36,7
is a very high number. This situation which can affect the search and rescue
activities’ efficiency brings another aspect which need a study on itself even though
it is not included in this thesis. According to AFAD Regulations (Official Newspaper
No0.29871 of the date 28.10.2016), people above 50 years old require a permission
for search and rescue activities in an active role. There must be a homogeneous
structure in the consideration of the age distribution in new personnel employments.
With the Law No0.6525 that is legislated in 2014 and the regulation came afterwards,
conditions to become search and rescue technicians are reformed. Even though there
IS an increasing age average during the upcoming years, there will be a new
inclination towards young generation with these regulations and with aspects of

employment by exams.

v' 95% of the participants of the survey had the experience for search and rescue,
and 90% of them are still working in a related field. This situation creates a

reliability increasing factor for the results of the study.

v" When the trainings of the participants are taken into consideration, it is clear to
see that majority of them have the standard trainings, however the number of the
participants who had the training for new technologies, information technologies and
sensor systems is very low. This situation brings the necessity of training related to
new technologies, and information systems for search and rescue activities.
Especially trainings and awareness for sensor technologies, Internet of Things,
robotic technologies and mobile technologies should be increased. According to the
regulations of Search and Rescue Technicians (Official Newspaper N0.29871 of the
date 28.10.2016), the rudiments of assignments to cadres, remaining at the office and
promotion are defined and started to be applied at the end of 2016. With these new
applications, it is clear that there will be an increase of quality of personnel and

training implementations.

v' More than half of the participants listed the having information related to

survivor under wreckage as the number one priority. This situation puts the
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importance of the information related to the survivor. This situation is also
supporting the Hyphothesis and some resources at literature ((Statheropoulos et al.,
2015b)).

v’ 90% of the same participants listed time, trained personnel and survivor
information in prioritization for search and rescue components. This result puts the
importance of survivor information as well as the well-trained team for search and
rescue in dangerous disaster areas against the time. The importance of reaching to the
survivor information in a very short period shows another important aspect for
increasing the efficiency of search and rescue activities. The results that are taken
from this article show parallelism with the studies in the literature (Statheropoulos et
al., 2015b).

v' When the separate evaluation is made for search and rescue activities by the
participants, no significant differences are recorded. Rescuing actions are taking

more time than searching actions.

v" To the open ended question of “what is the crucial aspect of search and rescue
activities”, participants answered with right equipments, tools and trainings. The
results that are taken from here show consistency with the studies in literature
(Statheropoulos et al., 2015b), along with the results of face to face interviews with
the experts before the survey (Table 15, Table 24).

v' According to the opinions of the participants, the most powerful tools are
wreckage listening and scanning, and sensor systems. When it is considered that
these are the active systems that are in use by the participants, parallel results may be
seen as normal. Also these systems are similar to the systems at FEMA Equipment
list (Federal Emergency Management Agency (FEMA), 2018).

v" In the search and rescue activities, the sorting related to building structure from
the best to the worst is resulted as steel, ferroconcrete, wooden, and masonry. In this
part, only the experiences of the participants related to search and rescue activities

are taken into consideration. There is no study for building and ground structure.
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v' To the question of “could you evaluate the efficiency of existed technologies”,
participants answered as 40% inefficient, and 43% efficient. 65% of the people who
answered as “Efficient”, are also gave the answer of “our organization is strong and
has abundance of tools”. People who answered as “Inefficient” also said “search and
rescue activities requires advanced technological tools/systems” and “if the existed
technologies are sufficient enough, more lives can be saved” as equally. It can be
said that people who gave the answer of "technologies that are used in here are
efficient” show a protective approach and psychology for the institution they work

under and they believe there are no need for improvements.

v' Participants are almost like minded for the subject of the prices for tools of
search and rescue activities are too high. This subject is one of the topics that experts

mutually agree, and it should be evaluated for localisation and domestic production.

v'In the part that participants evaluated the significance level, reaching to the
information of survivors under wreckage and validation of this information in a short
period of time is considered as important with 90%. This situation confirms the
hypotheses. The experts mutually agreed on the importance of this subject in reaction
to a consistent result provided by the questions of the survey and the main subject
titles from the expert opinions.
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CHAPTER 5

EHDS - ASYSTEM THAT HELPS TO REDUCE THE TIME
NEEDED FOR SEARCH AND RESCUE TEAMS TO LOCATE SURVIVORS
UNDER THE WRECKAGE

5.1. Problem, Purpose and Scope

In many studies of the literature, there are many aspects related to the race against
time (Dandoulaki & Andritsos, 2007; Huang et al., 2002) to save people and the
importance of search and rescue activities right after the disasters. To be more
efficient in search and rescue activities and save more lives, planning of actions in
intervention stage before, training and drills, and the decreasing the effects of a
chaotic (A. Y. Chen et al.,, 2012) environment are needed. Especially after the
earthquakes with full scale disasters, transportation to the location of professional
intervention teams may take hours (Wong & Robinson, 2004) or even days.

Within the scope of this research, a survey application and face to face interviews
with the search and rescue experts are executed between the years of 2013 and 2014.
The results that are taken from the interviews and the survey are gathered under
specific topics (Table 26) as important aspects during search and rescue processes:

v" Preparation is crucial in disaster management.

v" In search and rescue activities, necessity of information is high and each valid
information saves time.

v" Along with the technological tools, training is also an important aspect.

v' Trained personnel, proper equipment, valid and punctual information are
important.

v" Reaching to the disaster location and task sharing are time consuming.
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v' Training and informing the personnel for adaptation to new technologies are
crucial.

v' Light mobile devices speed up the activities and make the activities long-
running in disaster areas.

v Shortening the search period can also shortens the period of rescuing.

v' Early survivor detection increases the possibility of rescuing the person alive.

v' Team spirit and power are important for the security of the activities.

There were studies that are conducted for the aspects that are gathered under these
topics, along with their utilization for existed search and rescue processes and how it
can be improved. During these studies, it is seen that tools and systems that are used
in existed search and rescue techniques are heavily based on the rescuing process.
There is no other search technique which is being heavily used for the process,
except trying to hear any voices after shouting for the victims, listening with
sensitive microphones and dogs (Table 11). These techniques are the ones that can be
difficult and time consuming, and can be used by only experts (people who cannot
reach to the area in 24 hours in some occasions). However in the past, in Turkey,
there were many disasters that caused destructions in great scale and locally. During
these disasters, establishing search and rescue activities in first 24 hours by the
professional experts became almost impossible due to the too many numbers of
destructed buildings. Foreign units who came as international support had to leave
the country due the lack of coordination and without providing proper help (AFAD,
2014c; Ramezankhani & Najafiyazdi, 2008). In these cases, the efforts of volunteers
who are also survivors from disaster and local people couldn't being used effectively
due to the lack of preparation. Search process is an ambiguous phase that repeats
itself until reaching to the survivors under wreckage (INSARAG, 2012). Extending
the time of this process can be concluded as more loss of lives. In this project, it is
aimed to provide efficiency to search activities by the local volunteers right after the

disasters as well as to increase of professional teams' search pace.
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As a result of these evaluations, a project is conducted to provide support to survey
hypotheses, and provide benefits that are written in articles below, such as:

v' To provide preparation for disasters by the usage of the product in preparation
phase of the disasters,

v' To provide right information to search and rescue teams right after the
disasters,

v' To have an easy, local and wireless utilization,

v' To provide time to search teams and volunteers,

v' To provide easy use and training,

v' To provide convenience to search and rescue teams over the wreck with light
and mobile usage,

v' To shorten time of rescue time by shortening the time of search,

v To provide rescuing more people alive.

This project is prepared to save or help more victims under wreckage by the people
who survived and can work around the disaster area until the professional teams’
arrival to save valuable Golden Hours, in such cases. This project can be used by the
professionals after their arrival to the area as well.

The project is especially planned for the cause of detection of any survivors under
wreckage who are sending the help signal under the wreckage via mobile devices by
the first responders. Even thought the power and the range of the signal can show
differences due to the general differences of disaster areas, it is possible to reach to
the survivor information in a very short time (under a minute) and detect them with

mobile tools above the wreckage that can catch the signal.

Main purpose of this project is about the designing of a survivor detection system
with necessary wireless tools as well as signal emitter units which has
communication opportunities that can be located into accessories such as watches,
necklaces and bracelets to inform rescue units about the help call from survivors

under wreckage and then producing a prototype that can appropriate for the market.
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With the developed system, search and rescue teams will be informed by the
surviving targets under wreckage with the actual health condition information
promptly, search and rescue actions’ effectiveness will be increased, wreckage

survivors will have more chance to stay alive regarding to search and rescue issues.

With this system, the person who stucks under wreckage due to an accident or a
disaster, will be able to emit the emergency signal by using help button of the device,
and the information regarding the alive and/or injured survivors in a specific building
of a specific region promptly. It will be wise to remember the Golden Hours which
mean the first 72 hours after the disaster carry a great importance for survivors who
are trying to stay alive, and the priority of this situation relates to the activities of
search and rescue of those who stuck under wreckage. Due to this reason, with the
system which is developed in this project, the chance of reaching to the survivors
who can emit a help signal will be increased. There is no such wireless device or
appliance developed for this cause in use in emergency management systems in

Turkey.

5.2. Methodology

The system that is designed in this project includes many similar features with
intervention network features which can be prepared and used right after the disasters
in a short time. At another study in the literature, Lakshmi Narayanan & Ibe (2012)
indicated the basic needs for establishing the intervention networks after disasters in
their studies as below:

v" Quick Response - Intervention networks that will be established after disaster
should be in a nature of reacting swiftly according to the structural features of
disasters. The system of this project can be operationalized with the usage of mobile
application by the search teams and the signal generators on the victim.

v' Life Expectancy - According to the devastation level of disaster, the
intervention networking structure that will be established after the collapse of

infrastructure should be able to provide service until the end of the search and rescue
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processes and even after the improving of normal infrastructure. The signal generator
on the victim which is suggested in this project is limited with the battery life on
itself. However, with the optimization of the battery life of the application for at least
36 hours, a signal that can be generated and lasted for 72 hours can be provided
based on the battery life. On the other side of the application, the battery life of the
mobile tools of search teams who use this mobile application limits the timing of this
usage. However, mobile energy generators at the professional search teams can
charge the tools in use for longer time of usage.

v Interoperability - When the variety and different infrastructure of disaster area
teams are considered, the networks that will be established during intervention
process should have the interface that provides a coordination with other networks.
The system that is suggested in this project provides a communication with standard
WiFi protocol, and it is compatible with all tools that use the same protocol.
Practicality at the disaster zones are provided especially with mobile applications and
tools.

v" Free - If the sound systems in the intervention networking structures in disaster
areas are going to be used, they should be provided for free. The system which is
suggested in this project will be used unrestrainedly by the all people who have
mobile tools.

v' Coverage - Communication infrastructure after disaster could be divided into
independent pieces. Network structures that are going to be established during
intervention process should comply with and include these divided pieces. The
system which is suggested in this project is not designed for national or regional
usage; it is designed for local applications only. For providing an easy usage by the
volunteers and with the consideration of power limitations, the system is planned
locally.

v' Heterogeneous Traffic - The network structures that are going to be established
during intervention process should include three type of data; sound, image and data
itself. In this system which is suggested in this project, the data transfer is planned

only.
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v' Capacity - The network structures that are going to be established after disaster
should provide access to the systems which will work as a normal infrastructure and
should be compatible with the existed systems. In the system which is suggested in
this project, there is an application which is limited with the power needs of the tool
on the victim under the wreck.

v' Ease of Use - The network structures that are going to be established during
intervention process should be easy to use and learn by large masses. If victims are
going to purchase a device for these structures, these devices should be cheap and
easy to buy. The system which is suggested in the project can be used with almost all
of the mobile tools with ease.

v" Indoor and Outdoor - The network structures that will be established should be
proper for usage in and out of buildings. Penetration tests are made for field testing
of this system that is suggested in this project. The system is limited with the test
gauges.

v" High Precision - The network structures that are going to be established during
intervention process should be able to notify the locations with the acceptable
accuracy level. In the system that is suggested in this project, there is no location

estimate.

In literature, ad-hoc networks (Fujiwara & Watanabe, 2005), wireless mesh
networks, satellite and sensor networks are the ones for intervention process. Many
of these network structures can provide access to search and rescue teams to other
team members. There are quite few examples that provide access from victim under

wreckage to search and rescue teams (Lakshmi Narayanan & lbe, 2012).

To make this project going, Project plan, sub-units of the project, work packages of
those sub-units and schedules of these sub-units are determined. Project consist of
two main sub units:

v' Emergency Help Unit (EHU), and

v" Emergency Help Detection Unit (EHDU).
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Emergency Help Unit (EHU) is designed to emit the help signal that will show the
existence of survivor which works as a battery-operated signal circuit. EHDU, on the
other hand is a computer software which is designed to point out the signal with an
application on devices such as laptops, tablets, phones or other mobiles through this
signal. Since because disasters have a nature of lack of estimation, people who live
on a disaster area must carry an EHU on them. With this scope, EHU which is
developed in this project is aimed to be located within bracelets, necklaces or

wristwatches to be carried with no trouble to the carrier.

Project is divided into systematic and applicable work packages to proceed with
successful usage. The project is divided into 6 work packages such as

v' Work Package-1: Examination and design of the product features,

Work Package-2: Developing a signal circuit,

Work Package-3: Developing and controlling of software application,

Work Package-4: Implementation and integration,

Work Package-5: System testing and integration,

NN

Work Package-6: Proceeding to the final form of the product.

In the work package (WP-1) related to the examination of the product; the other
studies and researches regarding the subject is analyzed; and such analyze is used to
compose a determination of software needs and creation of the signal circuit design
as well as it is used to make the description of needs of the work at upmost level to

adapt the planned system properly.

In the work package (WP-2) related to developing a signal circuit; determination of
the signal frequency as well as the determination of the designed signal emission
frequency’s horizontal or vertical direction, determination of network components
before the design, preparation of an appropriate circuit design to be established,
drawing the circuit board and having the output, establishing the necessary controls
for a work of the circuit at the requested level, and design and production of the

tooling for mobile usages on people is made.
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In the work package (WP-3) of developing the software application; the analyze of
the application to be prepared, design of the software which has a finished analyzing
process, coding after analyzing and designing of the software, and the establishing

the tests of output software application is made.

In the work package (WP-4) of application and integration; EHU and EHDU units
are activated, and the eliminating the shortcomings that occurred during application

is made.

System testing and integration work package (WP-5) includes the studies regarding
the elimination of problems during integration system and making all the testing the
EHU and EHDU components as a whole system. In this process, penetration tests

over the wreckage is made with the horizontal plane tests.

Preparation of the product for serial production and completion of the project work
package (WP-6) includes the efforts for ending shortcomings of the project to create

an output product from the project after the system testing.

In 2015 a project plan is prepared to shorten the reaching the alive person
information that influences search and rescue actions, for the subject of this thesis.
The project that is prepared is submitted to TUBITAK TEYDEB Directorate for
evaluation for scientific criteria and support. The project that is proposed to
TEYDEB Directorate gained the financial support in research and development
encouragements with the number 7150684. This project is finished successfully at
31th December 2017, after a process between July 2016 and December 2017. The
results of the project and the prototype that is developed is used in the tests of
evaluation of this thesis. There are numerous studies in the literature regarding
natural and technological disasters, surface texture, building texture and their effects,
and yet in our detection this research is one of the first studies in Turkey about
gathering and shortening the victim information reaching time for alive people in

search and rescue actions.

161



5.3. Code of Practice

Emergency Help Unit (EHU), is a device with a duplexer and a battery that creates a
help signal is located on a wristwatch or necklace. EHU device which disaster
survivors can carry easily is providing the determination of the location of survivor
under the wreckage by the people over the wreckage via an emitter signal at certain
intervals. When the survivors under the wreckage press the power button of EHU (a
button or a switch) on their necklace or watches, EHU will emit a signal as an access
point. The Emergency Help Detection Unit (EHDU) device on the rescue teams or
first responders around the wreckage will be able to receive the signals from EHU.
With this process, the power level of signals that are received from EHU, the
location of the survivor, and the comments related to the distances can be made

easily.

(o N (. N

ESP8266-ESP12 (WiFi Module) Android Application
L J \ J
4 ) 4 \
Case + Battery + Voltage Regulator Antenna
L J ~ 7
4 \ ( \
Microcontroller (PIC12F1840) Hardware (Tablet, Smart Phone)
L 7 L J
Unit B : Emergeny Help Detection Unit

\Unit A : Emergeny Help Unit (EHuy \ (EHDU)

Figure 24 EHU and EHDU Unit Components
One of the main purposes of this project is related to the design of the product to be

user friendly and practical for everybody. There are many practices to design the

product to be small and chic for users to be used as an accessory on the body.
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5.4. Objectives of the Design Stage of the Project

Before starting the Project, five success criteria listed below are defined as the
confirmation of Project:

v' To Have a Low Volume Wearable Device: To carry the EHU on the body, the
measurements of the device should be in a reasonable level. Especially the EHU that
is thought as an accessory, it is decided to be designed as a necklace or a watch with
3 cm diameter.

v Duration of Transmitting Signals: One of the main features of the EHU is
related to its duration of transmitting signals for at least 48 hours. The major problem
of this situation is about the small size of the battery to keep EHU small to carry on a
body. To solve this problem, it is decided that EHU will take itself into sleep mode
periodically.

v" Working Conditions of the Device: The operating range in temperature of the
integratings used during production of EHU fits to the range between -25/+50 C
temperature.

v' Signal Transmittance Performance: At the open field tests of EHU, the
maximum signal range is reached to 130 meters. At the beginning of the project, the
minimum signal range is aimed to be 50 meters.

v' Power Consumption of Signal Transmittance: At the beginning of the project,
the objective was related to increase signal transmittance duration with a little power
consumption; however, the lesser power consumption of signal transmittance means
lesser signal range for EHU. Therefore, instead of decreasing the power consumption
for signal transmittance, it is decided that EHU will take itself into sleep mode

periodically. Signal transmittance power of EHU is 19 dBm (80mW).
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5.5. Emergency Help Unit (EHU) and Emergency Help Detection Unit (EHDU)

55.1. Emergency Help Unit (EHU)

The studies regarding the signal frequency bands that can be used on EHU during
designing process show the result of 2.4 GHz frequency is providing most effective
usage. The reasons of choosing this frequency are:

v" Related to the smart phones that are using WiFi and Bluetooth protocols that
are developed by IEEE (Institute of Electrical and Electronic Engineers),

v" Related to the continuity of data communication of EHU by using different
bandwidths even though there are different transmissions with the usage of these

protocols in data communication.

PCB Antenna 2
¥
""""" 21472
Info: Conn necx reset RST ?
swichogoand. | o
s
e - S
! 2 exrrste TouT 2 ADC
\ CHIP EN DCDC L 4 GPIO16
Note: Connect to | GND B a %5 GPIoI4
3,3V to enable 3EN = v (GPIOI2/HSPA.} 6 GPIO12
' l 5 t Note: You have to connect GPIOLS
module! ) Q1 26 MHz 2 SCHOIHEL T 87 GPIOLY | oround (maybe over small resistor)
XTALOUT LGS 16 GPIOI5
f IM—s 26 | TN <umms?mz : 17GPI02  to make the module wark, because the
| g‘“' .LQ - = (P1CS2)GPI00 18GPIO0  bootloader walts for UORTS to be low!
| - voon opros |22 L 3%50 Grio
! 100F | 10pF +3V3 I 30| VooA v
'
¥ 7 VDDPST (SPIMISO/GPI07)SDIO DATA 0 10MISO  Note: The pins 9 to 14 are
e —L| vooesT  (sP1 1 m051 exchusively used for Quad-SPI
= VDD3IP3 ) DATA z 1 GPK¢ -
\ GND VOD3P3 10)SDI0_DATA_3 3 12 &hioto They can't be used hv app!mmn
8 VCC X——te - (SFL csu/momsmo cM; 9 Cs0 S0 the ESP-12-Q has no real benefit
I < vooeTe (SPLCLK/GPIOSSDIO, +—X14SCLK  compared to the ESP-12.
v | ©2 e o3pRD |2 21 RXDO
Note: Supply stable 3,3V power! | = e | oo (cvnm/s»x_m)umc 2% T 52 Txp0  “aming: Use 3,3V USB adapter only!
| ) 2U% ESPRTRE e
15 GNDY—t—tp
,,,,,,,,, L
GND GND  GND 4 MiB 80 MHz Quad SPI Flash Memory
2 w
¢ ; Voo = 1
s
0I100)
5 o0goy) (4
WR02) 1
4 FO(03) |—¢
GO K
)

Reverse engineered schematic of AI-THINKER ESP-12-E Series
ESP-12-Q WiFi module.

bimbe385@freenet.de

TITLE:  ESP-12E

Document Number: - REV:
2

Date: 01.11.2015 14:08 [Sheet: 1/1

Figure 25 ESP8266 ESP-12 Module Schematic
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During the process of designing of EHU it is decided to have the usage of WiFi
protocol. Therewith, the existed WiFi modules on the market are investigated and
ESP8266-ESP12 module is chosen to be used in the project. On the ESP8266-ESP12
module, there are:

v’ ESP8266EX chipset,

v" Quad SPI flash memory (25Q32),

v' 26 MHz Cristal, and

v" Antenna (PCB Mounted).

There is a module circuit schematic of ESP8266-ESP12 below (Figure 26).

ESP 8266 Modiilii

RED  ->33V
BLUE  ->TX-RX
BROWN ->GND

Figure 26 ESP Module And Arduino Mega Connection

After the decision of which WiFi module to be used, for the circuit design, Ardiuno

test cards are used (Figure 27).
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The module and circuit integration tests that are to be used to proceed with prototype
design are made on the readymade cards.
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Figure 27 All PCB Outlook From Above And Below
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Figure 28 EHU Design

After the system operation, designing EHU device is started. During the designing
process, a watch template design is also prepared. For this purpose, at the design of
the electrical parts, a circular circuit design is found appropriate for usage. There is

the designed circuit scheme and connections figure as above (Figure 28).
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EHU consist of 4 hardware pieces in general terms (Figure 28 EHU Design):

v" WiFi signal generator ESP8266-ESP12 Module,

v" Microcontroller (PIC12F1840) that provides sleep mode of WiFi signal
module,

v’ AMS1117 3.3 Regulator that regulates the voltage of module and
microcontroller, and

v' Power supply battery.

As the EHU system design, a wristwatch design is selected as an example to show
the usage on men and women. Since because the triggering the button or switch is
necessary to start the system, these apparatuses should be easily accessible.
Therefore, the wristwatches are thought the best option. The watch system of EHU
is shown at the figure below (Figure 29). The design of the watch model is detailed
as follows:

Figure 29 EHU’s Template’s Detailed Outlook (From Below to Above: Lower Case,
2 Batteries, Battery And Circuit Sockets (intermodulation), Main Component, Circuit
(EHU), Glass and Upper Case)
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Template design consist of 4 parts. These are:
v' Parent frame,

v' Main component,

v" Intermodulation, and

v' Lower lid.

Parent frame is used to stabilize the glass that is used for the design. Lower lid is
designed to provide stabilization of main component of electronic part and batteries.
Main component provides the connection of button and cordon part of the design. In
general terms, the main point of the design is required to be simple and solid.

55.2. Emergency Help Detection Unit (EHDU)

EHDU (Emergency Help Detection Unit) system is planned to procure a mobile
application software. One of the main reasons to use mobile software is the ease of
handling of light devices that provides easy usage over wreckage with no energy
dependence for practicality by the disaster management units specifically in Turkey.
Another reason related to this issue is about providing friendly usage to the people
who are not professional rescue teams on the disaster area that are needed due to the
lack of number of professionals in great scale disasters to work as first responders to
gain time. Also, in the locations which has lack of energy substructure and limited
communication opportunities, the usage of this system is thought as easy use for

local perimeters and as a provider of another search opportunity.

At below, there are interface and outlook of the design for EHDU for mobile
applications. EHDU mobile application source codes can be found at Appendix E.
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Figure 30 EHDU Opening Screen, Menu, WiFi List
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Figure 31 EHDU Port Connection on Client Mode and Access Points
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Connected Network : "00ADITS00"
dBm : -37

Figure 32 EHDU Range Tab

The most critical feature of EHDU is the tab of Range. This tab can print the
information from access points that smart phone is connected and therefore the
distance to the attachment point can be guessed by the graphics on the screen.
EHDU module is coded on Android operating system. EHDU application works on
all smart phones and devices that have Android 4.0 to Android 8.0 versions.

5.6. Field Tests

EHU and EHDU modules that are developed on this project is tested on labs to begin
with. In these tests, operability controls, signal powers, energy consumption and
applicability requirement analysis are calculated. Lab tests are made at the offices
that are located on the address of Bilkent University Ankara Technology
Development Zone Cyberpark Block A, No. A707, Bilkent, Cankaya, Ankara. In the
lab tests, system is controlled to be exposed to external effects, energy lines, wireless
service areas. After that, modules are tested on the filed as an integrated system.
Field tests are made in two different category such as distance tests and penetration
tests. Both field tests are made without exposed to any external effects or away from
wireless connections or energy lines for at least 100 meters.

170



A lteration

Transminer

706bm S5dbm B‘ldbm -Bﬁdbm SZdbm BSme -BBdbm QDdDm 81dbm -87dbm

Om 5m 10m 15m 20m 25m 30m 35m 40m 45m 50m 55m 60m 65m 70m 75m 80m 85m 90m 95m 100m

B Iteration

Transm'mer

-72dbm -67dbm 53dbm B3dbm -82dbm -85dbm -B7dbm -SBdbm 81dbm -Sgdbm
| -62dbm 65dbm —69dbm -B4dbm BSdbm -BSdbm B4dbm Sdem -87dbm EGdbm

5m 10m 15m 20m 25m 30m 35m 40m 45m 50m 55m 60m 65m 70m 75m 80m 85m 90m 95m 100m

C lteration

Transminer

72dbm 57dbm -51dbm -53dbm E1dbm BZdbm -B?dbm BBdbm BJdbm Gsdbm
| -62dbm -67dbm -7Cldbm -86dbm -85dbm 87dbm 84dbm -54dbm -88dbm -84dbm

Oom 5m 10m 15m 20m 25m 30m 35m 40m 45m 50m 55m 60m 65m 70m 75m 80m 85m 90m 95m 100m

D lteration

Transmitter

ngbm GSGDm BSGbm »BSdbm 81dbm vssdbm ABsdbm B4dbm debm ~8Bdbm

5m 10m 15m 20m 25m 30m 35m 40m 45m 50m 55m 60m 65m 70m 75m 80m 85m 90m 95m 100m

E lteration

Transminer

73dbm -59dbm BZdbm -53dbm SSdbm 85dbm -Badbm BSdDm 85dbm -ascbm
| -63dbm -6Bdbm -72dbm -BZdbm -BZdbm BSdbm BGdbm -85dbm -89dbm -BGdbm

Oom 5m 10m 15m 20m 25m 30m 35m 40m 45m 50m 55m 60m 65m 70m 75m 80m 85m 90m 95m 100m

Measurement Steps

Transmitter

©

|ﬂdd|ﬁﬂdﬂlddﬂﬂlﬁ o e ﬂl‘i = =
| |

0:11 5m 1dm 1.’;m de Zf;m Bdm 3.’;m 46m 4.’;m Sdm 55Im 66m Gém 7dm 75m 86m aém 96m Qém 10'0m

Figure 33 Distance Test Iterations For EHDU

171




-55
Iterationt
Iteration2
60 | lteration3 |
Iterationd
Iterations
65 -
g
@
=z
Z 0r
©
£~
7]
[
2751
£
S
°
-80
A /N
SOTS7 N / \
V NS \ pY VAR
85} \ S N y /\ : N\
\ N\
Z /A
¢
90 L | L L L L L \/
0 10 20 30 40 50 60 70 80 20 100
m (Distance)

Figure 34 The Values Received From EHU to EHDU (5 iteration)

50
\
851 |
7

— / \
® 70t \/ \
.z |I
= ".
o |
o 75 \
[T} 1
[¥] \
- \
£
S -80 \

!

“-\-. N A
-~ J\ \\‘ \
-85 T .
N\ VAN
\\,___./—--. -

0 10 20 30 40 50 60 70 80
m (Distance)

Figure 35 The (Average) Values Received From EHU to EHDU According to the

Distance

172



Figure 36 Open Field Test Scene

5.6.1. Distance Tests

The distance tests of EHU and EHDU modules are made on an open field at the
location of 39°52'07.4"N 32°45'09.8"E, between Faculty of Education and Faculty of
Music and Stage Arts at the central campus of Bilkent University. Distance tests are
calculated with 5 meters of spaces in the range between 0 to 100 meters via 5

iterations. Distance tests are made during midday with 20C degree temperature.

EHU module’s signal emitting power to the access point according to the distance is

shown at the table above as a graphic.

According to the results of the tests that are used, dbm and distance show a change
with an inverse proportion. These computations came from testing show information
that provides an opportunity to guess the distance. Even though it is not possible to
point a certain location with the signal power, it is possible to point a certain range of
near distance. The reason for this kind of a result is that signal provider and signal

receiver in the project that is created is the only example of their own design.
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5.6.2. Penetration Tests

After the production of application and hardware designs, under wreckage testing,
one of the main testing of the project is conducted at the destruction field with the
coordinates of 39°54'33.7"N 32°47'17.3"E, during the destruction process of
Cankaya Anatolian Agriculture and Vocational High School.

Figure 37 Cankaya Anatolian Agriculture and Vocational High School (From South
to North)

For the test, two EHU devices are used to represent two survivors under the
wreckage. EHU devices are located to the certain points of the wreckage and the
power of the signals from those devices are recorded. When the testing is on conduct,
horizontal distances to the devices are recorded with laser meter, along with the
signal power. Penetration tests are made during afternoon around the 8C degree

temperature.

174



Figure 38 Cankaya Anatolian Agriculture and Vocational High School (From West
to East)

Figure 39 Placement of EHU in the wreckage (Device 1)
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Figure 41 Outlook of the Building Before Destruction (From West to East)
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Figure 42 Signal Power From EHU Located in Wreckage (Device 1)

Table 61 Values Obtained From The Device-1 According To The Signal Analysis

Meas_uring Angle Distance %/igruil
Point (Degree) (Meter) (dbm)

1 345 5 -60

2 40 5 -59

3 95 5 -50

4 170 5 -55

5 130 10 -79

6 80 10 -75

7 10 10 -80
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Table 61 (continued)

8 340 15 -82
9 45 15 -76
10 20 20 -85
11 95 15 -81
12 100 25 -80
13 130 25 -85
14 160 15 -75
15 195 20 -80
16 225 15 -79
17 250 30 -84
18 290 30 -83
19 300 25 -87
20 315 30 -86
21 220 30 N/A
22 190 30 N/A
23 160 30 N/A
24 70 25 N/A
25 40 30 N/A
26 15 30 N/A
27 345 30 N/A
28 340 40 N/A
29 300 40 N/A
30 280 40 N/A
31 240 40 N/A
32 220 40 N/A
33 185 40 N/A
34 135 35 N/A
35 110 40 N/A
36 85 35 N/A
37 45 35 N/A
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Data on the table are written according to the measurements that are recorded in

radar system.

5 Meters

Signal Received

. Signal Not Received

Figure 43 Signal Power From EHU Located in Wreckage (Device 11)

Table 62 Values Obtained From The Device-2 According To The Signal Analysis

Meas_uring Angle Distance %/igruil
Point (Degree) (Meter) (dbm)

1 20 5 -59

2 65 5 -61

3 150 5 -58

4 270 5 -55

5 210 10 -68

6 120 10 -71
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Table 62 (continued)

7 285 10 -75
8 335 10 -80
9 25 15 -79
10 60 15 -81
11 90 20 -84
12 110 20 -82
13 180 15 -79
14 350 20 -89
15 160 15 -88
16 240 13 74
17 210 25 -88
18 300 16 -85
19 300 28 -90
20 330 25 N/A
21 240 30 N/A
22 195 30 N/A
23 150 35 N/A
24 135 25 N/A
25 115 30 N/A
26 60 30 N/A
27 30 25 N/A
28 0 30 N/A
29 330 40 N/A
30 270 30 N/A
31 300 35 N/A
32 285 40 N/A
33 230 40 N/A
34 180 30 N/A
35 130 35 N/A
36 70 40 N/A
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Data on the table are written according to the measurements that are recorded in

radar system.

Figure 44 Recognition of 2 EHU Devices Under Wreckage By EHDU

Decibel (dB) is the term which explains the signal power; and it is a comparison
between input and output power on a circuit (dB= log(P1/P2) (P1 =Input power, P2=
Output power)). This term is generally used for circuit gain or loss. To measure the
signal power, decibel milliwatt (dbm) term is used. (dbm = 10log(P/ImW) (P = Input

power)) (2).
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Generally, transmission distance of a signal related to many different

Table 63 DBM and MW relation

dbm mwW
10dbm 10mw
3dbm 2mw
0dbm Imw

- 3dbm 0.5mwW

- 10dbm 0.1mw

- 20dbm 0.01mw

- 30dbm 0.001mw

- 40dbm 0.0001mwW

- 50dbm 0.00001mwW

- 60dbm 0.000001mW

- 70dbm 0.0000001mW

However, we can call the main factors as:

NN N N N N N

Transmitter Power,

Loss of wires between transmitter and antenna,

Antenna gain of transmitter,

Locations of two antennas (length between, obstacles),

Received antenna power,

Loss of wires between receiver and antenna,

Receiver Sensitivity.

factors.

At the table below, the average declination values of signals with certain obstacles

are given.

182



Table 64 Amounts of Average Declination of The Signal Due To The Obstacles in

Wireless Networks

Inhibitor Type Declination
Gypsum Wall 3db
Brick Wall 4db
Glass Wall with Metal 6db
Frame
Glass Frame 3db
Metal Door 6db

At the schemes of signal analyses (Figure 42 and Figure 43) from the testing, it is
clear to see that there is a declination due to the obstacles of wreckage with high
metal density as well as a normal declination. In the open field testing that are
conducted to 100 meters, detection of EHU is being decreased during this distance

due to the obstacles (with high metal density).

5.7. Limitations and Asumptions

In the testing to the modules that are developed in this project, the steps are taken
after the acceptance of certain limitations and asumptions.

v" During the process of EHU’s design, the paradox between signal frequency and
antenna length caused a limitation. Watch mold in the design (a circle with around 3
cm diameter) created a maximum size for antenna.

v During the testing and designing of EHU and EHDU, it is decided to use a
WiFi protocol and a work of 2.4 GHz frequency due to the effectiveness.

v' It is decided to use a short antenna on the device design to make a wearable
effect, and 2.4 GHz frequency which embedded into the designed circuit (PCB

mounted antenna) is used.
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v' Most people are using smart phones and tools that are providing Bluetooth and
WiFi protocols which are developed by IEEE (Institute of Electrical and Electronics
Engineers). These protocols work on 2.4 GHz frequency. Thanks to the ease of
application, WiFi protocol is chosen for first responders’ usage.

v' Especially EHU can show differences on signal frequencies according to the
wreckage they are located. The main reason of this situation is related to the
differences of metal density of walls and beams of each building. The signal which
hits the metal leaves a little power of itself on that metal by absorption. High
frequency and metal density around causes EHU signal’s loss of transportation
distance.

v' EHU that will be used should have strong signal antenna output to reach longer
distances. Therefore ESP8622-ESP12 module which has a strong output power is
selected to be used.

v' ESP8266-ESP12’s antenna gain is 19 dB. (Approx. 80mAh). With this gain, on
the open field, signal can be detected until 130 meters range; however, in this
situation high energy consumption has happened.

v' At the results of the test with 9V batteries for the EHU's continuing work
during Golden Hours, it is seen that there was a perpetual signal transmittance for 48
hours by having at intervals of 7 seconds that consist of 1 second of signal transmit
and 6 seconds of stand-by mode.

v' At the design phase, 2 CR1632 batteries connected with series thus they
provided power to EHU. The capacities of CR1632 batteries are 3V - 130mAh. At
the end of this process, the continuous work period of EHU is increased to 1.5 hours.

To increase this time, EHU will change its mode into sleep mode, regularly.
5.8. Chapter Summary
As indicated at the beginning of this chapter, a project is conducted to provide

support to survey hypotheses, and provide benefits that are written in articles below,

such as:

184



v' To provide preparation for disasters by the usage of the product in preparation
phase of the disasters,

v' To provide right information to search and rescue teams right after the
disasters,

v' To have an easy, local and wireless utilization,

v' To provide time to search teams and volunteers,

v' To provide easy use and training,

v' To provide convenience to search and rescue teams over the wreck with light
and mobile usage,

v To shorten time of rescue time by shortening the time of search,

v' To provide rescuing more people alive.

This project is prepared to save or help more victims under wreckage especially by
the people who survived and can work around the disaster area until the professional
teams’ arrival to save valuable Golden Hours, in such cases. This project can be used

by the professionals after their arrival to the area as well.

With the prototype that is prepared with the application of this project, the
achievements below are gathered:

v' A new tool and a new process example to be used in intervention phase are
provided for the Disaster Management concept of Turkey. This prototype tool and
the process can be used in search and rescue activities as defined in route map which
is included in the next Chapter. With this route, a new method will be included to the
existed tools and technologies of search and rescue activities, and with this addition
to the activities, the efficiency of the teams will be increased.

v' The prototype which is prepared in this project will ensure an opportunity to
increase the work pace of the search teams during intervention stage. This situation
will provide a possibility for more effective utilization of First 72 Golden Hours in
the great scale disasters especially, thanks to its ability to do more search in shorter
period of time. Thanks to directing the search teams to the victims, the possibility to

save more lives will be increased.
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v' The prototype of this project will provide an easy work for search teams over
the wreckage. Since because this tool is light to carry, teams will not be tired easily
and they will be able to work swiftly.

v' The need of power for usage of tools will be decreased with the prototype of
this project. Also, this prototype will provide an easiness for search activities due to
its dynamic and flexible usage of the mobile tools.

v' The prototype of this project will be used by first responders who do not have a
training and the survivors of the wreckages.

v' The prototype of this project will provide more search activities in First 72
Golden Hours by the search and rescue teams as well as the volunteers.

v' The prototype of this project will provide easiness thanks to its ability to work
locally and wirelessly. This prototype will not need an energy infrastructure. There
will be no need for integration to national systems.

v The prototype of this project will provide right and in time information sharing
to search and rescue teams. With the researches of this project, along with the
information related to the existence of a survivor, the identity and the health
information of the survivor was able to be served. This situation will provide an
opportunity to gather more information related to survivor before the rescuing
activities, by turning information to data and the validation of the data.

v' The prototype of this project will provide an opportunity to be ready for
disasters by people's usage of similar tools during preparation stage before disasters.
Thanks to this, there will be an opportunity to provide training of similar tools in
ease to huge masses during preparation stages. This prototype will be able to

contribute to the situation with the scope of decreasing the effects of the disaster.
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CHAPTER 6

CONCLUSION AND FUTURE WORK

6.1. Conclusions

The inevitableness of disasters and the effects of them to the human lives are the
reminders of potential disasters every day. In disaster recovery, even though disaster
types, number of affected people, affected locations, and types of the effects show
differences, the processes and steps of disaster management, and the reality of the

disaster management’s continuous nature are almost same in all societies.

Differences between countries related to disaster recovery brings different results in
disaster effects as well. For disaster recoveries, in the countries like Japan which
suffered and learned many things from disasters and got use to live with the disasters,
the effects of great disasters may be resulted with a very little numbers of economic
and social loss. This situation indicates that the disaster recovery in Turkey with the
majority of the population live in first and second degree seismic zone should be
developed with techniques and methods that are in use, as well as training and
informing actions. Even though in the World Risk Report, the risk point of Turkey is
lower than World Risk Index; Lack of Coping Capabilities (%69,11), Lack Of
Adaptive Capabilities (%38,79) and Vulnerability (%42,44) percentages are high.
Therefore, the effects of a disaster will be great and devastating, even though the risk
capacity is low. The calculation of the disaster risk has been performed for 180 states
worldwide and is based on four components (Radtke, 2019):

v' Exposure to earthquakes, cyclones, floods, drought, and sea-level rise,

v' Susceptibility depending on infrastructure, food supply, and economic

framework conditions,
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v' Coping capacities depending on governance, healthcare, social and material
security,
v' Adaptive capacities related to coming natural events, climate change, and other

challenges.

In Turkey, the studies related to disaster management and disaster prevention works
are shown a great improvement recently. This situation is very affirmative for
Turkey; however, the biggest part of the work is related to building and ground
structure. Whereas disaster management starts with preparation before disaster and
continues with the years after disaster as a long-term process which requires a high-
level importance for coordination and planning and participation from all
organizations in the country with full synchronization. Search and rescue activities in
disaster management subject includes the necessary usage of information
technologies for effective search and rescue activities which can speed the process up
and save time. In search and rescue activities, pace and time mean more people that
are saved and secured. The detection of this necessity and quantitative / qualitative
researches with the details of the system that is developed for this necessity is
explained in this doctoral thesis. According to our findings, reducing the time to
reaching the survivors under wreckage during search and rescue activities carry a

great effect that can increase the efficiency of the whole processes.

When we look to disaster management and disaster term in Turkey, disaster
management includes a complicated structure with many actors which can cause a
fear due to the confusion and chaos after any disaster. In such complicated location,
national and local volunteered search and rescue teams are carrying a great deal of
importance for efficiency of time. In the search and rescue activities which is
conducted against time, the good use of first 72 Golden Hours implies a crucial

importance for the sake of activities.

In this thesis, activities, needs, and important parameters related to intervention stage

of disaster management are evaluated. The aspects from literature search, 32 experts
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who worked in search and rescue activities with great knowledge relating the issue
and important aspects are tried to be determined by face to face meetings. In this
scale, the needs, and important parameters are listed for search and rescue activities

by gathering of all information from those meetings and surveys.

The aspects that evaluated after this study, as a validation of important parameters of
suggested system, a survey with 8 demographical and 19 technical/vocational
question is prepared for the experts of the field. In this survey, as well as the
demographic variables, 19 closed ended questions with 5 points Likert scale
methods. The survey is applied to 251 search and rescue experts in total. The
population of the survey include search and rescue experts who are assigned in
search and rescue organizations in Turkey. According to the results of the survey, all

the hypotheses related to problem sentences are validated.

With the evaluation of the survey result, reducing the time of detect the survivors
under wreckage by the search and rescue experts, efficiency of tools in use, and
experienced personnel are the most important subjects. Also, the question of “How
would the changing the existed tools and devices with modern tools of informatics
effect the search and rescue phases” is answered with 25% of “enhances”, and 74%
of “absolutely enhances”. These answers put the importance of modern tool usage to

reduce the search and rescue process.

Thereafter, in the light of the information that is gathered together, a technological
tool application which can reduce the time for detection of survivors under wreckage
is designed. To put this technological tool prototype into practice, applications to
TUBITAK supports are made and with the support, 18 months of project between the
years 2016-2017 is conducted. The system prototype after this project is a system
that can provide more valid and extensive information to detect the survivors under
wreckage, with a long duration energy consumption that can work under deep
wreckage especially with spaces, that has the usage without any dependency to time

and location and completes other data gathering processes and techniques; and after
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all, decreases the time and loss during search and rescue progress. In the tests with
system prototype, performance tests with Wi-Fi 2.4 Ghz frequency is at the

promising level for the usage in search and rescue activities.

In this thesis, a study is executed related to disaster management and search and
rescue actions in general along with especially natural disasters such as earthquakes
which can cause great number of devastating effects. In such disasters, the scenarios
relating to the insufficient numbers of organizationally established official search and
rescue teams, lack of intervention teams except the local first responders during the
first hours of disaster, the existence of full-scale disasters and the aid teams from
abroad cannot reach to the disaster area took important place. Moreover, only focus
was the search and rescue actions and the subjects like logistic, ground and building
structures, CBRN and hazardous substances which affect the disaster management
were not taken into consideration for the research. Search and rescue activities taken
into consideration as an integrated step with recovery stage and they did not

considered as search and rescue activities as themselves.

In this study, the aspects that are defined as goals are as below:

v" Investigation of search and rescue activities during intervention at disaster
management in Turkey,

v Determining the parameters that affect the search and rescue activities,

v' Determining the factors that affect the rescuing the victim alive during search
and rescue activities,

v" Having a confirmation of information that can be used to speed up and making
more efficient of the search and rescue activities from the experts of search and
rescue team by conducting a poll.

v" Proposing an application that provides benefits to duty security and situational
awareness and planning by shortening the information of victims underground during

search and rescue.
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BRAIN MAP OF IMPLEMENTATION/VALIDATION
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Providing an effective and efficient search and rescue activities, more disaster
victims can be rescued alive (Avdan, 2011; Chenji et al., 2012; Statheropoulos et al.,
2015b; Wong & Robinson, 2004). With the consideration of factors that reduce the
time of search and rescue activities, efficiency of search and rescue teams can be
increased, searching times can be decreased, a better planning can be made, and
especially in international duties (INSARAG, 2012), field operations can be prepared

more efficiently.

Within the results of the literature scanning, expert interviews and the survey for this
thesis, it is seen that there are 4 (four) horizontal axis of conducted study for
intervention stage of disaster management:

v Strategy / Politics at Disaster Management at Turkey (applied policies and
strategies, reformed resources, aspects that affect the all stages, integrated aspects of
other Institutions/Ministries/NGOs etc for disaster management at Turkey),

v' Threats to Intervention Stage of Disaster Management (Constraints, threats,
dependencies, inadequacies, and other critical aspects that requires work which take
place at disaster management),

v' Search & Rescue Supporting Infrastructure (Common infrastructure that is in
use during search and rescue stages of disaster management, institutional
infrastructures, important aspects that affects the processes, the aspects which are
expected to be ready before disaster for disaster management, etc),

v Tools & Techniques of Intervention Process (Tools, devices and materials,
technologies, systems, operations, and general usages of search and rescue stages of

disaster management),

After the definition of horizontal axis, the subjects that provides validation to this
thesis and the ones that are referred for search and rescue field during the literature
scanning are presented as 5(five) vertical axis. These axis are presented as follows:

v' The Situation of People After the Disaster (Societal detections that affect
search and rescue stages of disaster managements, needs and capacities of people

after disasters, contributions of public for search and rescue stages, etc),
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v Priorities of an Expeditious Search and Rescue Operation (Priorities lists of
international literature, important and primary aspects of search and rescue activities
for horizontal axis, etc),

v' Important Aspects Gathered From Face to Face Interviews With the Experts
(Important aspects gathered from the data of the interviews with the search and

rescue experts of Turkey that also correlate with horizontal axis, etc),

v" Survey Deductions (Evaluations of the results from the survey on the basis of
horizontal axis, etc),

v' Important Notes from Application Project (Evaluations of the information
gathered from this thesis and application project as a result of literature studies on the

basis of horizontal axis, etc).

When the 4 (four) horizontal and 5(five) vertical axis are evaluated together, it comes
into the sight that the results of application project, applied survey, interviews with
the experts regarding the aspects of literature are in a consistency. In accordance with
this situation, a route map on five vertical axis is prepared for the four horizontal axis
as below:

v' Current State (Existing situation of disaster management of Turkey, existing
systems, tools, techniques, processes and infrastructural situation, etc),
v'Initiatives (Ventures, campaigns, important aspects, main actors, etc),

v Prioritization (Priorities, constraints, key notes, important aspects, etc),

v" Responsible (Responsible people, responsibilities, authorized institution or
people, actors, etc),

v' End Point (Final situation that is aimed after the route map, goal, purpose, etc),

All of the aspects that appear in the created route map are divided into three groups
with a categorization as short, medium and long term goals. The route map which is
created and directed for technological policies of disaster management at Turkey is
converted to short-middle and long term concrete steps on the four horizontal axis,

and it is explained in details as below.
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ROADMAP TO TECHNOLOGY POLICIES AT DISASTER MANAGEMENT IN TURKEY - SWIMLANE
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6.2. Suggestions and Road Map

6.2.1. Strategy / Politics at Disaster Management at Turkey

This part is related with applied policies and strategies, reformed resources, aspects
that affect the all stages, integrated aspects of other Institutions/Ministries/NGOs etc

for disaster management at Turkey.

There are many striking statistics in the literature. Nowadays, when it is considered
that most of the population live in cities with high density, great losses will be caused
by the natural and technological disasters in near future. Also, a possible earthquake
in Marmara zone in near future is considered as granted by the experts of the field.
With all these actual information, the strategical planning and actions should be
developed for disaster recovery against any natural and technological disasters. In

this research, the results and suggestions are organized as concrete suggestions.

Disaster management is a process that requires great coordination and collaboration.
Due to the different scales and types of the disasters, a sphere of influence emerges
that exceeds province or country borders; and this situation creates an increasing
complication between partners and work relations exponentially. To be effective in a
such complicated and chaotic situation, the main key is related to preparation,
planning and training. In Turkey, AFAD Directorate which is established with the
law no 5902 related to Disaster and Emergency Management Directorate
Organization and Functions has a great role in this subject. Many strategical studies,
regulation, plans and coordination methods related to the subject are excluded from
this research. However, the results and suggestions related to planning, strategy,
training and projects o f search and rescue studies along with the aspects of the field

are listed below.
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Table 65 Suggestions Regarding To Strategy / Politics at Disaster Management at

Turkey
Responsible
No. | Term Unit/ I?'t'atlve Mal_n Suggestions in Detail
Topic
Sub Units
An evaluation regarding to the SWOT analysis in
Short AFAD [2013-2017 AFAD Strategical plan should be made.
1 Term AFAD Strategic |There must be a concentration on the aspects which
(0-6 Directorate Plan |are planned in this analysis and yet not executed,
Months) (Current) |and emergency measurements for the execution of
these aspects should be taken.
AFAD Strategic Planning for 2013-2017 is
published. However, 2018-2022 planning are not
yet published. A new strategic plan which consist
of 2018 and after should be published. In this new
Short AFAD |plan, SWOT analysis should be compared to the
2 Term AFAD Strategic |previous one. Analyses, reports and actions plans
(0-6 Directorate Plan |are also interrupted due to the lack of expected
Months) (Current) |publishing of the new plan. This situation is in a
nature that cause hindering the mission and vision
evaluations. This situation also causes interruptions
at institution strategy.
2" Goal in existed plan: Establishing an Integrated
Disaster Management System Focused on Risks,
Goal 2.6: Until the end of 2017, the goal of
Developing the Disaster Management Support
Short AFAD System is not completed. In the support system
3 Term .AFAD Strategic which is developed for this aspect, there should be
(0-6 Directorate Plan - . ' o
Months) (Current) projects related to dgtectlon of disaster V|ct|m in
search and rescue actions. Starting to these projects
related to rescuing victims under wreckage after
the potential disasters and making studies related to
this field should be made.
Especially the subjects like “Late Intervention”,
“Insufficient Intervention and Action Plan”, ‘“Not
Short AFAD Taking Necessary Measures for Vulnerable Groups
4 Term .AFAD Strategic (such as women, children and disabled)” which are
(0-6 Directorate Plan located in Estimation and Early Warning should be
Months) (Current) ocated 1n Estimatl y 9
reevaluated. In this matter, what are made and what
did not make should be reevaluated.

196




Table 65 (continued)

AFAD
Directorate
AFAD
Short Provincial Lists of all materials that are in use or will be used
Term Directorates | Tools & |for search and rescue actions should be prepared
5 (0-6 Fire Brigades |Techniqu |and published. Number of the actions related to
Months) AKUT etc. es direct and encourage to the technologies related to
NGOs search and rescue activities should be increased.
Ministries
Local
Administrations
T_urkey Turkey Disaster Management Strategic Paper and
Disaster . . - .
Action Plan is a document with long history of
Manage - . .
Short ment study. Preparation works are continuing since 2015.
Term AFAD . |The paper should be completed and published in
6 . Strategic : . .
(0-6 Directorate Paper the short term. In this paper, strategical actions
Months) ar?d should be planned with the high consideration level
. of search and rescue activities for a sufficient
Action |. .
intervention.
Plan
Management of disaster and emergency situation
coordination is not a short term and simple task. On
the other hand, measurements related to the topic
should be taken for short term as well. This subject
AFAD is multivariate and has many actors. The
Directorate coordination between those actors and units is a
AFAD subject that requires studies and practices. There
Short Provincial are many studies that are conducted by AFAD
Term Directorates Coordina regarding emergency situation coordination.
7 Fire Brigades : However, it is difficult to except that those studies
(0-6 tion S
Months) AKUT etc. are enough. There must be coordination
NGOs mechanisms that are supported especially by the
Ministries volunteers, and consist of ministries and local
Local authorities. Especially for disaster management,
Administrations there must be measurements for coordination of
preparation work related to disasters along with
refugee problems that absorb the greatest part of
AFAD's energy in general.
Medium AFAD At t.he opportgnlty sect.|0n of the same ana_lyms,_the
. |subjects like “Decreasing Loss with Gaining Time
Term AFAD Strategic . - w . g
8 . for Disaster prevention” and “Providing Fast and
(7-36 Directorate Plan Right Intervention” should be reevaluated
Months) (Current) & '

197




Table 65 (continued)

AFAD
Directorate
Prg\ljiﬁgal Theoretical and practical works related to the
Medium . problem of “Late Intervention” should be made.
Directorates Late . . .
Term ; ; New mechanisms that will save time and pace the
9 Fire Brigades |Intervent |. ; . .
(7-36 AKUT etc ion intervention stage should be established. In this
Months) NGOs ' sense, new projects that provides solutions should
Ministries be prepared.
Local
Administrations
AFAD
Directorate The understanding of disaster management in
AFAD Turkey is based upon the Integrated Disaster
L Integrate ;
. Provincial Management System. There must be new studies
Medium . d 4 ;
Directorates . regarding the involvement of all actors and
Term . . Disaster L .
10 Fire Brigades processes of the applications that is based upon to
(7-36 AKUT etc Manage this infrastructure. Especially local resources
Months) ' ment : L . '
NGOs Svstem neighborhood units, volunteer mechanisms should
Ministries Y be integrated to AYDES Disaster Management
Local Systems.
Administrations
AFAD New protocols should be prepared within the
Directorate framework of INSARAG and international
AFAD Interoper |cooperation all around the world, by embracing the
Medium Provincial ability |problems related to cooperation of previous
Term Directorates With |disasters. The numbers of practices should be
11 (7-36 Fire Brigades | Internati |increased regarding the application of those
Months) AKUT etc. onal |protocols. Standard plans related to the arrival,
NGOs SAR |employment, transportation and coordinations of
Ministries Teams |[foreign intervention teams who will arrive to
Local Turkey right after great scale disasters should be
Administrations prepared.
AFAD AYDES Orgar]lzatlon of se_zarch anq rescue teams, search
. - planning and tracking functions should be added to
Directorate With
. A AYDES modules. Parts related to search and rescue
Medium Ministries Search . .
. |teams on AYDES should be enriched. Preparation
Term AKUT etc. Planning . -

12 ° |of teams, tools and devices of use, trainings,
(7-36 NGOs &Tracki . e >
Months) AFAD n assignments, and specialties should be shared with

L 9 |AFAD Provincial Directorates and private NGOs
Provincial Function
. on the AYDES modules.
Directorates S
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Table 65 (continued)

Big scale disasters that happened in Turkey had
some influences on increasing the situational
awareness and sensitivities over public. However,

.AFAD in time, those sensitivities decreased along with the

Directorate N : L.

. T Situation |awareness rates. Whereas this subject is accepted

Medium Ministries .
al clearly and cannot be seen as a debate topic. There

Term AKUT etc. - .
13 (7-36 NGOs Awarene [must be new projects related to increase the
Months) AFAD ss by |awareness of public related to disasters. Especially,
Lo Public |new studies that are related to utilization of local
Provincial . .

Directorates mfgrmatlon and people resources should be que.
Neighborhood Volunteer System should be put into
practice and invigorated for Turkey in general.

Disaster |Disaster ~ management  information  system
Long Manage |substructure should be prepared on the basis of
AFAD ; .
Term ; ment |provinces. Local knowledge related to disasters
14 Directorate . -
(36+ Ministries Informati |should be gathered, prepared and shared. Disaster
Months) on Management Information System projects in R&D
Systems |works within TUBITAK should be supported.
Long AFAD Disaster Management Systems should be added
15 Term Directorate R&D |and supported to the primary fields of R&D works
(36+ Ministries Efforts |within TUBITAK. These systems should focus on
Months) | TUBITAK the search and rescue processes.
.AFAD Especially in AYDES Disaster Management and

Directorate AYDES - L

RS ; Decision Support System which is executed should

Ministries With . : . .
be able to create an integration of local information

Long AKUT etc. Local o .
Term NGOs Informati related to sea_rch a_nd rescue actl\_/ltles. Iqtggra_tl_on
16 of AYDES with neighborhood units, municipalities

(36+ AFAD on L
L and NGOs for access and utilization of local
Months) Provincial Source |. .

. - _linformation by volunteers as well as expert teams

Directorates |Integratio |. . o

Local n in particular. There must be authorization for local
Administrations USETs.

Smart Cities concept is emerging into our lives

swiftly. One of the main fields of this concept is

related to the tools regarding the increasing the

AFAD situational awareness, guidance and information

Directorate sharing tools, and the tools that provides a quick

Ministries Smart |informing after the social events. Resources of

Long AKUT etc. Diaster |information technologies should be provided to the

17 Term NGOs Manage |usage of Smart Disaster Management for rescuing

(36+ AFAD mentat |more lives. In this sense, new research &

Months) Provincial Smart |development works should be conducted. New

Directorates Cities |project should be prepared for creating an increase

Local of the speed for the intervention stage. New Smart

Administrations

Home Tools should be developed for organization
of local information resources and volunteers.
Information sharing mechanisms in neighborhoods
should be established.
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6.2.2. Threats to Intervention Stage of Disaster Management

This part is related with constraints, threats, dependencies, inadequacies, and other

critical aspects that requires work which take place at disaster management.

Disasters are the events that come to the forefront with their unexpected nature which
causes great chaos, and with the immense effects that damage the social order. From
the nature of the globe that we live on to malevolent actions of people, there are
many reasons of disasters. Interruption of socio-economical life and disruptions of
social life can cause after-effects as well. Even though the inevitable nature of the
disaster had and acceptance from the life, works that are made especially during the
preparation and an effective intervention help people to go back to their lives by
diminishing the effects of the chaos. There are many studies that are conducted in
Turkey from 1999 earthquake to now. Especially, the situation that emerged after the
Syrian crisis, the biggest migration wave and refugee influx caused to make Turkey
to have some measurements for this technological disaster which burst in an unusual
way that other countries are not familiar, as well. For the threats, constraints,
dependencies, inadequacies, and other critical aspects that requires work that emerge
during preparation stages of both natural disasters and technological disasters, there
must be new efforts. There are a route map and suggestions that address to second

horizontal axis of this thesis project, as below.

200



Table 66 Suggestions Regarding To Threats to Intervention Stage of Disaster

Management
Responsible
No Term Unit / Main Topic Suggestions in Detail
' Initiative / Sub P 99
Units
People who create the local power that
AFAD provides first respond and support the
Short Directorate local activities for disasters should be
1 Term AKUT etc. Local First organized, trained and informed.
(0-6 NGOs Responders | Volunteering mechanisms should be
Months) Local strengthened. The existing Neighborhood
Administrations Disaster Volunteers (MAG)
organizations should be enriched.
Projects related to speed the search and
rescue activities up should be supported
with R&D .
Short th R&D budgets
Term AFAD Local First - . .
2 (0-6 Directorate Responders Ba5|chtooI(sj and eqU|pm_eqt§ to bﬁ uslgd k;n
Months) search and rescue activities shou e
stored to distribution to the people as fast
as possible.
Measurements should be taken to
increase the volunteering, situational
awareness, search and rescue especially
at airports and malls in Turkey.
Information screens of these places
Medium SAR _Plans & should be able to work in disaster mode.
Practices For
3 Term Local Critical
(7-36 Administrations Infrastructures Early warning systems’ controlling and
Months) development in the fields like shopping

Like Airports

malls, stadiums and theaters that creates
dense traffic for people in megalopolis
against the high technological disaster
risk should be made.
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Table 66 (continued)

Medium
Term
(7-36

Months)

TUBITAK
Directorate

Research &
Development of
SAR Tools &
Techniques

Research and development projects
regarding to enrichment of tools and
systems that are used for search and
rescue activities in Turkey should be
started. For this cause, Disaster
Management subjects especially, the
projects that are related to information
technologies along  with  robotic
Technologies, should be added to
Priority Areas under the presidency of
TUBITAK TEYDEB. Investments
related to Internet of Things (1oT) and
smart cities should be developed as well
as the robotic systems and sensor
technologies for disaster management.

Medium
Term
(7-36

Months)

AFAD
Directorate
Ministries
AKUT etc.
NGOs
AFAD
Provincial
Directorates
Local
Administrations

Mutual
Working &
Synchronization

There is a need for coordination and
synchronization of almost all units for
search and rescue activities. In existing
systems, communication and
synchronization between the units are
being conducted very slowly. During
the preparation stage, these units should
make search and rescue preparations
with mutual practices and drills. Work
mechanisms for disaster mode should be
conducted for local, regional and
national scale.

Information sharing with search and
rescue expert institutions in Turkey and
abroad, mutual drills and experience
sharing  mechanisms  should  be
developed.

Coordination points with partners in the
country related to the logistics,
coordination and planning in search and
rescue development for disasters should
be enhanced.

Planning  abilities to use the
international  intervention  abilities
effectively should be developed.
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Table 66 (continued)

AFAD In the high schools, situational awareness
Directorate should be increased by focusing on
. volunteering for search and rescue
Ministry of A
) activities.
. Education A
Medium Situational
AKUT etc. .
6 Term NGOs Awareness | Information screens that show the
(7-36 at All importance of first 72 Golden Hours of
AFAD .
Months) Lo Levels disasters should be kept updated
Provincial : !
. consistently. Works and studies related to
Directorates i
Local create resources and raising the awareness
Administrations of the public should be concentrated on.
AFAD Training, drill and planning of conducted
Directorate activities during intervention stage should
Ministries be enriched. There must be participation of
Long AKUT etc. Lon volunteers that are trained by AFAD as
7 Term NGOs Terr% well.  The participation of local
(36+ AFAD Trainin governments should be ensured. Trainings
Months) Provincial 9 |related to the coordination of fire
Directorates department and AFAD units should be
Local planned especially.
Administrations
Lessons should be taken from Soma
disaster in our country and new systems
Ministry of New SAR | that provides early warning, alarm, search
Energy Systems to | and rescue in high risk work fields in each
Long Local Especially | provinces should be configured and
8 Term Administrations | High Risk | projectized.
(36+ Ministry of Work
Months) Family, Labor Fields Disaster management systems that can use
and Social Like the mobile technologies and communication
Services Mines substructure  advantages  should  be
established.
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6.2.3. Search & Rescue Supporting Infrastructure

This part is related with common infrastructure that is in use during search and
rescue stages of disaster management, institutional infrastructures, important aspects
that affects the processes, the aspects which are expected to be ready before disaster

for disaster management, etc.

When we examine the statistics of disasters that cause casualties and loss of property
in Turkey for last 60 years, 62% of damage is occurred due to the earthquakes
(Limoncu & Bayiilgen, 2005). Therefore, when disasters are discussed, earthquake

comes at first place in Turkey.

Especially, after the great scale disasters, psycho-social effects can be seen on people
(Arslan, 2009). At the stage of “courage” right after the disasters, people who are
affected by the disaster, volunteer to save survivors under wreckage. People who
survived and volunteered for rescuing other survivors under wreckage right after the
disaster and before the professional teams’ arrival to the disaster area carry a great

importance.

Wrong and incomplete actions after earthquakes that happened in near past were too
many. After 1999 Marmara Earthquake, a part of foreign intervention teams that
arrived to Turkey were obliged to leave the country due to the lack of organizations.
The other parts of disaster management processes are excluded from this research,
and the suggestions related to disaster management systems, specific to search and

rescue are listed below.

In this horizontal axis, infrastructural aspects that support search and rescue activities
are evaluated, and suggestions regarding to these aspects are prepared. At the base of
problems and deficiencies that are exposed in literature, there are infrastructural
troubles. The only aim of the race against the time right after the disaster is related to

rescuing more lives and returning the lives back in order. The efficiency of these
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activities are directly bonded to infrastructural preparations before the disasters. In

this chapter, the suggestions that are made for detected aspects during this thesis.

Table 67 Suggestions Regarding To Search & Rescue Supporting Infrastructure

Responsible
No Term Unit / Main Topic Suggestions in Detail
' Initiative /
Sub Units
Basic tools that can be easy to use by
everyone which can make light searches
should be developed. These tools should be
distributed by the volunteers and necessary
Short trainings should be given.
1 Term AFAD SAR Tools
(0-6 Directorate & Systems | First intervention trainings related to search
Months) and rescue actions in great scale disasters
should be increased in every level (Arslan,
2009). Neighborhood volunteering works
should continue.
AFAD Trainings related to light searches should be
Short Di increased. Developing drills and scenarios
irectorate . .
2 Term AFAD SAR Tools | should be executed continuously. Simple
(0-6 Provincial & Systems | search tqo!s should be developed to support
Months) Directorates these trainings.
GSM infrastructure of Turkey is in a more
advance level than other countries'
infrastructure. There are mobile base
stations (such as Dronecell) to use for the
Medium AFAD period of time to retrieve the infrastructure
3 Term Directorate Mobile to its regular order after the disaster. The
(7-36 GSM Infrastructure | other operators should develop similar
Months) Operators projects  for this  purpose. GSM
infrastructures are  providing  serious
benefits to search and rescue activities after
disaster.
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Table 67 (continued)

Medium
Term
(7-36

Months)

AFAD
Directorate
Ministry of

Justice

Early Detection
& Localization

The similar project to the one in this
thesis should be made by using RFID
technology. Also search and rescue
priorities should be made by using tags
for people who should be kept in closed
areas.

Abilities of Disaster Management
Information Systems such as AYDES,
OKS, AKFEN, and EYDAS should be
increased. There should be an integrated
structure  with  local  applications.
Volunteers and NGOs should be able to
use specific modules.

Medium
Term
(7-36

Months)

AFAD
Directorate
Ministry of
Education
AKUT etc.

NGOs

AFAD
Provincial
Directorates

Local
Administrations

Cooperation &
Coordination

Coordination and cooperation channels
should be increased for intervention
teams. Along with the intstitution based
developing activities, cooperation with
NGOs and volunteering organizations
should be executed.

Authority confusion and frictions may
occur between official and private
intervention teams during disasters.
There should be a new structure which
allows the official and private
intervention teams’ cooperation with a
task sharing nature. Province based
applications such as mobile disaster
application by Istanbul  Province
Directorate in 2014 should be rendered
to use nationwide.

Medium
Term
(7-36

Months)

AFAD
Directorate

AFAD
Information &
Communication

Systems

Communication infrastructure  that
AFAD created for nationwide is in an
advance level and being used actively.
There must be an integration of
neighborhood units and volunteer
systems to this system.

Systems that can speed up and make the
search and rescue activities easy should
be provided as well as the data
structures with data transfer
mechanisms.
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Table 67 (continued)

Logistics is an important infrastructure. It
is an invariable part and factor of disaster
management. All enhancements related to
the usage of logistic systems in disaster
management are directly affecting the
AFAD efficiency of search and rescue activities.
Directorate There must be enriched studies regarding
Ministry of the gathering, distribution of materials,
Medium Education arrivals, alimentations and sheltering of
Term AKUT etc. Better search and rescue units (official and
7 (7-36 NGOs Logistic | volunteering).
Months) AF_AD_ Support . )
Provincial Even though its nature of not being
Directorates striking and not sudden, there should be
Local organizational structures for refugee
Administrations problems.
In  disaster management, strategic
documents should be produced for
refugees. Obijectives should be
determined.
There must be transition preparations to
disaster modes that provides broadband
Long AFAD _ satellite broadcasting, sound and data
8 Term Directorate Satellite | services that supports the search and
(36+ TURKSAT Support | rescue activities should be made with the
Months) | Satellite Corp. coordination of TURKSAT Corp. and
AFAD.
AFAD Disaster New evaluations . for Disaster
Directorate Management Management Mechanisms .before the
Long AKUT etc. Support establishment of AFAD in 2009 in
Term NGOs System Turkey should be made and necessary
9 (36+ AF_AQ Including lessons should be Iearm_ed. Awareness of
Months) P_rovmual Victim the people_should be rals_ed_ regarding the
Directorates Detection past experiences and training scopes for
Local : institutions should be prepared.
O Projects
Administrations
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6.2.4. Tools & Techniques of Intervention Process

This part is related with tools, devices and materials, technologies, systems,
operations, and general usages of search and rescue stages of disaster management.

According to the gathered data in this thesis and the opinions of the experts, it is
clearly seen that the levels of tools and devices that are used in search and rescue
activities in Turkey are in basic level. When it is considered that AFAD is
established in 2009, the institution itself established its restructuring fully, and
conducted the stages of preparation and execution of strategic projects in 10 years. In
these 10 years, AFAD, naturally faced many disasters. When AFAD was working on
the improvements of its systems for just 2 years, the institution had to face Syrian
crisis. Refugee influx caused more damage than many natural disasters and affected
the structure of social lives. The scope of the troubles of the refugee influx had more
extensive effects than disasters. In this case, AFAD had to channel the biggest part of
its resources to this crisis. This situation is a fact in Turkey. Without recognizing the
Syrian crisis, it will not be correct to evaluate the search and rescue activities and
systems of AFAD. In the light of this information, it is also clear that having more
effectiveness, rapidness and coordination of search and rescue activities that are
being conducted against the time during intervention stages after disasters. When the
tools and systems that are used by the search and rescue teams are evaluated, it can
be seen that units can only conduct basic search and rescue activities with existed
equipment. Especially, when the survivor detection under the wreckage is evaluated,
the main method can be seen as the utilization of the dogs. Hence, under the light of
improvements of informatics technologies, the effect of efficiency improvement of
the usage of new technologies along with conventional search techniques, especially
informatics-based technological tools and systems is the main hypothesis of this
thesis. As a result of the studies that are conducted with the experts, this hypotheses
is supported. In this chapter, suggestions related to search and rescue systems for the

sake of this goal are listed.
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Table 68 Suggestions Regarding To Tools & Techniques of Intervention Process

Responsible
No. Term . .U.n't/ Main Topic Suggestions in Detail
Initiative / Sub
Units
Basic tools that can be easy to use by
everyone which can make light
searches should be developed. These
tools should be distributed by the
Short volunteers and necessary trainings
1 Term AFAD Basic Tools For | should be given.
(0-6 Directorate Volunteers
Months) These tools should be stocked at
disaster gathering zones that are
defined by the municipalities and kept
ready for usage during disasters.
Electronic recordings of building
population should be updated and
Medium | Neighborhood | Projects/Systems completed.
2 Term | Administrations | That Can Ease Electronic records of people who live
(7-36 Local The Reach to . - .
Months) | Administrations | The Survivors n t.h? b_u_lldlng that are kept in
municipalities should be updated and
completed.
There must be a Victim Information
. System application that can provide
MTegrlr%m AFAD Data Gathering | S'MPle usage by the actors for
3 (7-36 Directorate & Recognition information gatherlpg durl_ng search
Months) and rescue activities. This system
should be integrated on AYDES.
A Tool Management application
should be made to provide the
following tools and systems, resource
Medium allocation and management of disaster
4 Term AFAD Situational area. The situational awareness should
(7-36 Directorate Awareness be increased by providing information
Months) of placements of tools and systems that
are needed to volunteers and search
and management units in disaster area.

209




Table 68 (continued)

All  of the tools and systems
Medium dﬁve:gpegj for seigkr)(lzh a_r:ro]l resl():_tie
. . shou e compatible with mobile
5 '(I'7er3rg DiereI(::'tAc\)zte D';:/%g’sl\i?%'fR systems. These tools should be used
Months) without assembled with power tools
and devices.
Systems that can share the existed
Medium | Neighborhood | Projects/Systems | information of people who reside in
6 Term Administrations | That Can Ease | damaged buildings during disasters
(7-36 Local The Reachto | with search and rescue teams should
Months) | Administrations | The Survivors | be developed.
A,\(ljer:ﬁrrl?s(t)rrggggs A datzflbase that include_ the
Long Local _ mf_orr_natlon_ of the _people in the
Term Administrations Nelghborhood bundlngs_ in the neighborhoods to
7 (36+ Fire Brigages Disaster shgre with aSS|gne_>d_ tear_ns throggh
Months) AFAD Databases nglghborhood administrations during
Provincial disasters should be developed.
Directorates
Systems that expediting gathering
information of victim such as the
Projects/Systems app_lication of this thesis _shou_ld be
That Can Ease designed and supported primarily by
Long o The Reach to the Research and Development
Term TUBITAK X contributions.
8 - The Survivors
(36+ Directorate
Months) SAR Robotics Rc_>botic systems should take_ the
Projects primary place for these designs.
Providing the security of search and
rescue teams should also be aimed for.
Big screens that are being used for
Neighborhood adyertisements and information in
Long Administrations Disaster neighborhoods and towns should pe
9 Term Informing able to W(_Jrk under D_|saster Mode in
(36+ Local Screens cases of disasters. Guidance messages
Months) Administrations that are prepared before should be
broadcasted on these screens.
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Table 68 (continued)

In the application chapter of this thesis, a
AFAD - A
Long Directorate RFID research based on Wi-Fi technologies is made.
10 Term Detection Projects and simple tools that use RFID
(36+ TUBITAK Tools technologies which are used commonly for
Months) Directorate the same goal should also be produced.

6.3. Future Work

Search and rescue process is a complicated process with many different actors and
variables even though it is a little part of the disaster management. In this process,
there is a need for research and examination for every aspects of the increasing of

efficiency.

In the studies of developing, these researches and studies that are conducted until
today should not be seen enough; new research subjects like gathering data from
different sensors and providing developed systems to help search and rescue teams
with meaningful results should be taken into consideration.

At the new researches that will be developed after this project, reformed prototype
tool will be able to select the different signals, also will be able to detect the
survivors under wreckage with the valid information related to survivor by the
identification of survivor with T.R. Identity number. Another subject which is related
to the search and rescue teams’ efforts to find the continuous signal of the tool that
survivors carry even though the survivor is no longer alive. This situation will cause
the search and rescue teams to reach alive disaster victims by misleading them.
When these subjects are taken into consideration, new configurations that can
provide a disconnection of the signal when there is no pulse or body temperature
(when the victim is no longer alive) may be executed. When the battery life of the

device is taken into consideration, to increase the lifetime of the battery, the signal
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from the device can be given periodically. New studies related to reduce the signal

transmittance period and increasing the battery duration may be executed.

Also, there is a need for increasing the studies related to finding a solution and
validation for other aspects that affect the search and rescue activities.

212



REFERENCES

Ada, S. (2013). Afetlerde Bilgi ve Teknoloji Yonetimi: G . Antep ve K . Marag
Hastanelerinde Bir Alan Arastirmasi. Sel¢uk Universitesi Sosyal Bilimler
Enstitiisti Dergisi, 29, 1-10.

AFAD. (2012a). AFAD 2013-2017 Stratejik Plani, 1-212. Retrieved from
https://www.afad.gov.tr.

AFAD. (2012b). Ulusal Deprem Stratejisi ve Eylem Plami 2012-2023. Ankara.
Retrieved from https://www.afad.gov.tr.

AFAD. (2013). Tiirkiye Afet Miidahale Plami (TAMP). Ankara. Retrieved from
https://www.afad.gov.tr.

AFAD. (2014a). 2014-2023 Teknolojik Afetler Yol Haritas1 Belgesi. AFAD, 1-76.
Retrieved from https://www.afad.gov.tr.

AFAD. (2014b). Aciklamali Afet YoOnetimi Terimleri Sozligii. Retrieved from
https://www.afad.gov.tr.

AFAD. (2014c). Miidahale, Iyilestirme ve Sosyoekonomik Agidan 2011 Van
Depremi. The Disaster and Emergency Management Authority. Retrieved from
https://www.afad.gov.tr.

AFAD. (2015). Kopekli Arama Timleri Sertifikalarini Aldi. Retrieved from
https://www.afad.gov.tr/TR/HaberDetay.aspx?lceriklD=4781&ID=5

Agapiou, A., Amann, A., Mochalski, P., Statheropoulos, M., & Thomas, C. L. P.
(2015). Trace Detection Of Endogenous Human Volatile Organic Compounds
For Search, Rescue And Emergency Applications. TrAC - Trends in Analytical
Chemistry, 66, 158-175. https://doi.org/10.1016/j.trac.2014.11.018

Aktel, M. (2010). 5902 Sayili Yasa Ile Tiirkiye ° de Afet Yonetiminde Olusan
Degisim. Dumlupinar Universitesi Sosyal Bilimler Dergisi, 27, 169-180.

AKUT. (2018). AKUT. Retrieved May 19, 2018, from www.akut.org.tr

Akyel, R. (2007). Afet Yonetim Sistemi: Tiirk Afet Yonetiminde Karsilasilan
Sorunlarin Tespit ve Coziimiine lligskin Bir Arastirma.

213



Albayrak, U., Canbaz, M., & Albayrak, G. (2015). A Rapid Seismic Risk
Assessment Method for Existing Building Stock in Urban Areas. Procedia
Engineering, 118, 1242-1249. https://doi.org/10.1016/j.proeng.2015.08.476

Anson, S., Watson, H., Wadhwa, K., & Metz, K. (2017). Analysing social media data
for disaster preparedness: Understanding the opportunities and barriers faced by
humanitarian actors. International Journal of Disaster Risk Reduction,
21(November 2016), 131-139. https://doi.org/10.1016/j.ijdrr.2016.11.014

Arslan, H. (2009). Afet Sonrast Yeniden Yapilanma Siirecinin Yere Baghlik, Yer
Degistirme ve Biligsel Haritalama Olgulart A¢isindan Irdelenmesi. Istanbul
Teknik Universitesi.

Arvento. (2009). Arvento AKUT Isbirligi. Retrieved May 9, 2018, from
https://www.arvento.com/tr/arvento-ve-akut-isbirligi

Arya, Anand S., Karanth, A., & Agarwal, A. (2011). = Hazards , Disasters and Your
Community =. National Disaster Management Division Report, 1, 63.

Avdan, G. (2011). Deprem Sonrasi Arama-Kurtarma Calismalari Icin Kablosuz
Saklama Birimlerinin Basarim Analizi. stanbul Teknik Universitesi.

Aydogdu, S. (2010). T.C. Igisleri Bakanligi Sivil Savunma Genel Miidiirligii Arama
ve Kurtarma Birliklerinin 1986-2007 Yillari Arasindaki Faaliyetlerinin ve Bazi
Ozelliklerinin Degerlendirilmesi. Hacettepe Universitesi.

Ayuso, N., Cuchi, J. A., Lera, F., & Villarroel, J. L. (2015). A Deep Insight Into
Avalanche Transceivers For Optimizing Rescue. Cold Regions Science and
Technology, 111, 80-94. https://doi.org/10.1016/j.coldregions.2014.12.005

Bartels, R., Herskovic, V., Monares, A., Ochoa, S. F., Pino, J. A., & Borges, M. R. S.
(2010). A Simple and Portable Command Post To Coordinate Search and
Rescue Activities in Disaster Relief Efforts. Berlin: Springer-Verlag.

Berktas, N. (2014). Solution Methodologies For Debris Removal During Disaster
Response Phase. Bilkent University.

Brough, A. L., Morgan, B., & Rutty, G. N. (2015). The Basics of Disaster Victim
Identification. Journal of Forensic Radiology and Imaging, 3(1), 29-37.
https://doi.org/10.1016/j.jofri.2015.01.002

Cakmak, F. (2014). Arama Kurtarma Amagl Diferansiyel Siiriislii Tekerlekli Robot
Tasarimi ve Gerceklenmesi. Yildiz Teknik Universitesi.

214



Cayircel, E., & Coplu, T. (2007). SENDROM: Sensor Networks For Disaster Relief
Operations ~ Management.  Wireless  Networks, 13(3), 409-423.
https://doi.org/10.1007/s11276-006-5684-5

Caymaz, E., Akyon, F. V., & Erenel, F. (2013). A Model Proposal for Efficient
Disaster Management: The Turkish Sample. Procedia - Social and Behavioral
Sciences, 99, 609-618. https://doi.org/10.1016/j.sbspro.2013.10.531

Ceri, Y. (2014). Afet Durumlar Icin Akill Telefonlarda Hiicresel Sistemlere
Alternatif Haberlesme Sistemi Gelistirilmesi. Sakarya Universitesi.

Chen, A. Y., Pefia-Mora, F., Plans, A. P., Mehta, S. J., & Aziz, Z. (2012). Supporting
Urban Search and Rescue with digital assessments of structures and requests of
response resources. Advanced Engineering Informatics, 26(4), 833-845.
https://doi.org/10.1016/j.aei.2012.06.004

Chen, Lichun, & Miller-Hooks, E. (2012). Optimal Team Deployment In Urban
Search And Rescue. Transportation Research Part B: Methodological, 46(8),
984-999. https://doi.org/10.1016/j.trb.2012.03.004

Chen, Lin, Wang, X., Lu, J, & Xu, W. L. (2011). Design and Preliminary
Experiments Of A Robot For Searching Interior Of Rubble. Conference
Proceedings - IEEE International Conference on Systems, Man and
Cybernetics, 1956-1961. https://doi.org/10.1109/ICSMC.2011.6083958

Chenji, H., Zhang, W., Won, M., Stoleru, R., & Arnett, C. (2012). A Wireless
System for Reducing Response Time in Urban Search & Rescue. 2012 IEEE
31st International Performance Computing and Communications Conference,
IPCCC 2012, 215-224. https://doi.org/10.1109/PCCC.2012.6407756

Chuang, H. R., Kuo, H. C., Lin, F. L., Huang, T. H., Kuo, C. S., & Ou, Y. W. (2012).
60-GHz millimeter-wave life detection system (MLDS) for noncontact human
vital-signal  monitoring. IEEE  Sensors Journal, 12(3), 602-609.
https://doi.org/10.1109/JSEN.2011.2118198

Ciesa, M., Grigolato, S., & Cavalli, R. (2015). Retrospective Study on Search and
Rescue Operations in Two Prealps Areas of Italy. Wilderness and
Environmental Medicine, 26(2), 150-158.
https://doi.org/10.1016/j.wem.2014.10.008

Comes, M., Dubbert, M., Garschagen, M., Hagenlocher, M., Sabelfeld, R., Lee, Y. J.,
... Birkmann, J. (2016). World Risk Report 2016.

215



Comfort, L. K., & Kapucu, N. (2006). Inter-Organizational Coordination In Extreme
Events: The World Trade Center Attacks, September 11, 2001. Handbook of
Environmental Chemistry, Volume 5: Water Pollution, 39(2), 309-327.
https://doi.org/10.1007/s11069-006-0030-x

Dandoulaki, M., & Andritsos, F. (2007). Autonomous Sensors For Just-In-Time
Information Gathering In Support Of Search And Rescue In The Event Of
Building Collapse. International Journal of Emergency Management, 4(4),
704—725. https://doi.org/10.1504/1JEM.2007.015737

Development, U. N., Fund, P., & Services, P. (2018). UNDP Strategic Plan, 2018-
2021, 18438(December 2016), 1-24.

DHS. (2011). National Preparedness Goal. Retrieved from
http://www.fema.gov/library/viewRecord.do?fromSearch=fromsearch&id=5689
%5Cnpapers2://publication/uuid/26 ABCB51-B875-46FC-9BFD-
0A0C89280F30

Dilo, A., & Zlatanova, S. (2011). A data Model For Operational And Situational
Information In Emergency Response: The Dutch Case. Applied Geomatics,
3(4), 207-218. https://doi.org/10.1007/s12518-011-0060-2

Emin, N. (2011). EMERGENCY RESPONSE MANAGEMENT IN JAPAN, (Asian
Disaster Reduction Center), 47.

Endsley, M. R. (1995). Toward a Theory of Situation Awareness in Dynamic
Systems. Human Factors: The Journal of the Human Factors and Ergonomics
Society, 37(1), 32—64. https://doi.org/10.1518/001872095779049543

Erkal, T., & Degerliyurt, M. (2009). Disaster Management Of Turkey. Geographical
Review, (22), 147-164.

Ersoy, S. (2014). 2014 Yilinda Diinya ve Tiirkiye’deki Doga Afetleri.

Federal Emergency Management Agency (FEMA). (2003). National Urban Search
and Rescue (US&R) Response System - Field Operations Guide, (September),
122. Retrieved from
http://www.fema.gov/pdf/emergency/usr/usr_fog_sept_25 2003 color_final.pdf

Federal Emergency Management Agency (FEMA). (2018). FEMA Authorized
Equipment List (AEL). Retrieved from http://www.fema.gov/preparedness-non-
disaster-grants

216



Fujiwara, T., & Watanabe, T. (2005). An Ad Hoc Networking Scheme In Hybrid
Networks For Emergency Communications. Ad Hoc Networks, 3(5), 607-620.
https://doi.org/10.1016/j.adhoc.2004.08.007

Gerdan, S. (2019). Bir Sosyal Sorumluluk Alani Olarak Afet Egitimleri.
INternational Journal of Management and Administration, 3(5), 101-110.

Gokdemir, N. (2011). Identification And Representation Of Information Items
Required For Vulnerability And Multi-Hazard Emergency Response
Operations. Middle East Technical University.

Greatbatch, 1., Gosling, R. J.,, & Allen, S. (2015). Quantifying Search Dog
Effectiveness in a Terrestrial Search and Rescue Environment. Wilderness and
Environmental Medicine, 26(3), 327-334.
https://doi.org/10.1016/j.wem.2015.02.009

Guha-sapir, D., Hoyois, P., & Below, R. (2014). Annual Disaster Statistical Review
2014: The Numbers and Trends. Review Literature And Arts Of The Americas,
1-50. https://doi.org/10.1093/rof/rfs003

Giilkan, P., Balamir, M., & Yakut, A. (2003). Afet Yonetiminin Stratejik Ilkeleri:
Tiirkiye ve Diinyadaki Politikalara Genel Bakis. Ankara.

Giizel, H. (2013). Afet Sonras: lyilestirme ve Yeniden Yapilanma Calismalarina
Yonelik Afet Yonetimi Bilgi Sistemi Tasarimi. Biilent Ecevit Universitesi.

Horita, F. E. A., de Albuquerque, J. P., Marchezini, V., & Mendiondo, E. M. (2017).
Bridging the gap between decision-making and emerging big data sources: An
application of a model-based framework to disaster management in Brazil.
Decision Support Systems, 97, 12-22. https://doi.org/10.1016/j.dss.2017.03.001

Hu, Y. (2012). Life Detection Technique In Earthquake Search And Rescue.
Proceedings of the 2012 2nd International Conference on Instrumentation and
Measurement, Computer, Communication and Control, IMCCC 2012, 664—666.
https://doi.org/10.1109/IMCCC.2012.161

Huang, S.-M., Kwan, I., Ku, C.-Y., Hung, S.-Y., & Wang, J.-C. (2002). Developing
an Effective Mobile Rescue Support System. Journal of Internet Commerce,
1(3), 129-146. https://doi.org/10.1300/J179v01n03 11

Ibrion, M., Parsizadeh, F., Naeini, M. P., Mokhtari, M., & Nadim, F. (2015).
Handling of Dead People After Two Large Earthquake Disasters in Iran: Tabas
1978 and Bam 2003 - Survivors’ Perspectives, Beliefs, Funerary Rituals,

217



Resilience and Risk. International Journal of Disaster Risk Reduction, 11, 60—
77. https://doi.org/10.1016/j.ijdrr.2014.11.006

INSARAG. (2006). INSARAG Guidelines and Methodology, 1-3(July), 1-543.
INSARAG. (2012). INSARAG Guidelines and Methodology, 11, 1-217.

JICA. (2004). Tirkiye’de Dogal Afetler Konulu Ulke Strateji Raporu. Japonya
Uluslararast Isbirligi Ajans Tiirkiye Biirosu, (Ankara).

JICA. (2008). Afet Zararlarim Azaltmamin Temel Ilkeleri. (M. Kadioglu & E.
Ozdamar, Eds.). Ankara.

Kenar, L., & Karayilanoglu, T. (2004). Prehospital Management and Medical
Intervention After A Chemical Attack. US National Library of Medicine
National Institutes of Health, 84-88.

Kishore, N., Marqués, D., Mahmud, A., Kiang, M. V., Rodriguez, 1., Fuller, A., ...
Buckee, C. O. (2018). Mortality in Puerto Rico after Hurricane Maria. New
England Journal of Medicine, 379(2), 162-170.
https://doi.org/10.1056/NEJMsa1803972

Kundak, S., & Kadioglu, M. (2011). ilk 72 Saat. istanbul: Afet ve Acil Durum
Yonetimi Bagkanligi.

Kutluk, E. (2011). Afetlere Miidahale Icin Model Onerisi: Muhtemel Istanbul
Depremi Uygulamasi. Marmara Universitesi.

Lakshmi Narayanan, R. G., & Ibe, O. C. (2012). A Joint Network For Disaster
Recovery And Search And Rescue Operations. Computer Networks, 56(14),
3347-3373. https://doi.org/10.1016/j.comnet.2012.05.012

Leblebici, O. (2014). Afetlerde“Kamu Yonetiminin Rolii ve Toplum Temelli Afet
Yonetimine Dogru. Hitit Universitesi Sosyal Bilimler Enstitiisii Dergisi, 7(2),
457-478.

Limoncu, S., & Bayiilgen, C. (2005). Tirkiye’de Afet Sonrasi Yasanan Barinma
Sorunlart. Yildiz Teknik Universitesi Mimarlik Fakiiltesi E-Dergisi, 1(1), 18-27.

Luna, S., & Pennock, M. J. (2018). Social media applications and emergency
management: A literature review and research agenda. International Journal of
Disaster Risk Reduction, 28(January), 565-577.

218



https://doi.org/10.1016/j.ijdrr.2018.01.006

Macit, 1. (2010). Kentsel Arama Kurtarma Birliklerinin Yerlesim Problemi Igin
Matematiksel Programlama ve Simiilasyon Yaklagimlari.

McConnell, N. C., Boyce, K. E., Shields, J., Galea, E. R., Day, R. C., & Hulse, L. M.
(2010). The UK 9/11 Evacuation Study: Analysis of Survivors’ Recognition and
Response Phase in WTCL1. Fire Safety Journal, 45(1), 21-34.
https://doi.org/10.1016/j.firesaf.2009.09.001

Mizuno, Y. (2001). Collaborative Environments for Disaster Relief. Massachusetts
Institute of Technology.

Ochoa, S. F., & Santos, R. (2015). Human-Centric Wireless Sensor Networks to
Improve Information Availability During Urban Search and Rescue Activities.
Information Fusion, 22, 71-84. https://doi.org/10.1016/j.inffus.2013.05.009

Olson, R. S., & Olson, R. A. (1987). Urban Heavy Rescue. Earthquake Spectra, 3(4),
645-657.

Ozdemir, G., Karabryik, M., Caliskan, S., & Biiliikculcu, A. (2012). Pargacik Siiriisii
Optimizasyonu Yontemi Kullanilarak Arama ve Kurtarma Faaliyetlerinin
Verimliliginin Arttirilmasi, 1-10.

Ozerdem, A., & Jacoby, T. (2006). Disaster Management and Civil Society:
Earthquake Relief in Japan, Turkey and India. The British Journal of Sociology,
1(3), 444-464. https://doi.org/10.1111/j.1468-4446.2010.01321.x

Pehlevan, E. E., Talay, S. S., Giliven, G., & Avdan, G. (2009). Deprem Sonrasi
Arama-Kurtarma Calismalarinda Lokal Bilgilerin Radyo Frekansli Tanimlama
(RFID) Teknolojisi Yardimiyla Saglanmasi, Proje No: 107M144 (No.
107M144). Istanbul.

Phalkey, R., Ranzinger, S. R., & Marx, M. (2004). System ’ s Impacts of Natural
Disasters : A systematic literature review, (June 2010), 10-25.

Radtke, K. et al. (2019). WorldRiskReport 2019 Focus: Water Supply.

Ramezankhani, A., & Najafiyazdi, M. (2008). A System Dynamics Approach on
Post-Disaster Management: A Case Study of Bam Earthquake, December 2003.
2008 International Conference of the System Dynamics Society, (December).

219



Reddy, A. H., Kalyan, B., & Murthy, C. S. N. (2015). Mine Rescue Robot System —
A Review. Procedia Earth and Planetary Science, 11, 457-462.
https://doi.org/10.1016/j.proeps.2015.06.045

Resmi Gazete. (2009). Afet ve Acil Durum Yonetimi Bagkanliginin Teskilat ve
Gorevleri Hakkinda Kanun. Ankara.

Seppinen, H., & Virrantaus, K. (2015). Shared Situational Awareness And
Information Quality In Disaster Management. Safety Science, 77, 112-122.
https://doi.org/10.1016/j.ssci.2015.03.018

Statheropoulos, M., Agapiou, A., Pallis, G. C., Mikedi, K., Karma, S., Vamvakari, J.,
... Thomas, C. L. P. (2015a). Factors that affect rescue time in urban search and
rescue (USAR) operations. Natural Hazards. https://doi.org/10.1007/s11069-
014-1304-3

Statheropoulos, M., Agapiou, A., Pallis, G. C., Mikedi, K., Karma, S., Vamvakari, J.,
... Thomas, C. L. P. (2015b). Factors that affect rescue time in urban search and
rescue  (USAR)  operations.  Natural  Hazards, 75(1), 57-69.
https://doi.org/10.1007/s11069-014-1304-3

Taskin, H. (2012). Afet ve Acil Durum Yonetiminde Itfaiyenin Rolii ve Yeri.
Bahgesehir Universitesi.

Tokuda, K., Yagi, H., Kinugasa, T., & Miwa, M. (2010). Concept Of A Hopping
Sphere Robot For Rescue. SICE Annual Conference 2010, Proceedings Of,
1300-1302.

Topal, S. (2011). Multi-Robot Coordination Control Methodology For Search And
Rescue Operations. Middle East Technical University.

UNITAR. (2010). Haiti Earthquake 2010: Remote Sensing Based Building Damage
Assessment Data. United Nations Institute for Training and Research
(UNITAR).

Wex, F., Schryen, G., Feuerriegel, S., & Neumann, D. (2014). Emergency Response
In Natural Disaster Management: Allocation And Scheduling Of Rescue Units.
European Journal of Operational Research, 235(3), 697-708.
https://doi.org/10.1016/j.ejor.2013.10.029

Wickens, C. D. (2008). Situation Awareness: Review of Mica Endsley’s 1995
Articles on Situation Awareness Theory and Measurement. Human Factors,
50(3), 397-403. https://doi.org/10.1518/001872008X288420.

220



Wong, J., & Robinson, C. (2004). Urban search and rescue technology needs:
identification of needs. Federal Emergency Management Agency (FEMA) and
the National Institute of Justice (N1J), 73.

Works, A. D., & UNU-EHS. (2014). World Risk Report.

Wright, K., Mundorff, A., Chaseling, J., Forrest, A., Maguire, C., & Crane, D. I.
(2015). A New Disaster Victim Identification Management Strategy Targeting
“Near Identification-Threshold” Cases: Experiences From The Boxing Day
Tsunami. Forensic Science International, 250(January 2005), 91-97.
https://doi.org/10.1016/j.forsciint.2015.03.007

221



APPENDICES

APPENDIX A: Interview Questions

Item

No Meeting Statement / Survey Question / Question of Debate Explanation

1 I partmpated / have experience in search and rescue activities 1% Group
even for just once.
Do you have technical training and skills for search and rescue

2 L 1st Group
activities? / 1 am.
Do you think that your training that you received for your work

3 . - . 1st Group
assignment is enough to save lives? / | do.
Are there training and individual development opportunities

4 provided for your work related to search and rescue in the unit 1st Group
that you work) / There are.

5 Do you think that tools and equipment in your unit are efficient 1st Group
enough? /1 do.
Do you think that you act according to a well-organized plan for

6 N 1st Group
search and rescue activities? / | do.

7 Are you taking advantage of the best technological opportunities 1st Grou
for search activities under wreckage? / | do. P
Do you believe that more lives can be saved with the effective

8 . R, 1st Group
usage of technology in search and rescue activities? / | do.

9 Time is crucial for search and rescue activities. / It is crucial. 1st Group

10 Training is crucial for search and rescue activities. / It is crucial. 1st Group
Existence of volunteers is crucial for search and rescue activities.

11 - . 1st Group
/It is crucial.

12 Matgrlals are crucial for search and rescue activities. / They are 1st Group
crucial.
Do you think that the existed technical devices are efficient

13 | enough for determining rescuing strategies and fast decision 2" Group
making in after natural disasters and destructions? / | do.

14 Large number of_ search teams is crucial for search and rescue 2™ Group
teams. / It is crucial.

15 Do you think that technical tools are effective enough to reduce 2" Grou
the time loss during search and rescue activities? / | do. P

16 Do you think that your success rate can be increased with 2" Group

technical support in search and rescue activities? / | do.
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17

Does a system that can provides information (help signal) from
disaster victims under wreckage during search and rescue make
your work easier? / It does.

2" Group

18

Does the detection of help signal from disaster victims by the
tablet PCs during search and rescue activities affect the works in
a positive way? / It does.

2" Group

19

Do you think that explorations of the teams in disaster locations
can be analyzed better with the help signals from disaster
victims? / | do

2" Group

20

Search activities in search and rescue works are crucial.

2" Group

21

Rescue activities in search and rescue works are crucial.

2" Group

22

Is it possible to reach more victims in a shorter duration thanks to
the help signals from disaster victims? / It is.

2" Group

23

Do you believe that thanks to the help signals from disaster
victims under wreckage in disaster locations, teams can be
organized more effectively? / | do.

2" Group

24

The most efficient method in search and rescue activities are
canine search.

2" Group

25

Do you think that using mobile tools and software during search
and rescue activities under wreckage can increase the efficiency?
/1do

3" Group

26

Do you think there is a delay and malfunction in supply chain
during search and rescue activities after disaster, in the current
situation? / | do

3" Group

27

There is no need for information systems in search and rescue
activities. Do you think the classical methods are efficient
enough? / They are.

3" Group

28

Is there a frequent change in duties and assignments related to
disasters of the local administrations, in the scope of regulation
and institutional changes for after disasters? / There is.

3" Group

29

Do you believe that group work, coordination and efficient
communication can increase the success rate in search and rescue
activities? /I do believe.

3" Group
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APPENDIX B: Interview Answers

Transmittance of Help Signals from Disaster Victims to Rescue Teams with
Wireless Technologies in Disaster and Emergency Management — Interview

Practice

= [<5)
: 4
S o <
ol 25|82
Q. o3 S| E| & | w
Statement F S B 5 o |
No. o<l €| 2| < | >
| o z - -
o o] @)
w0 _— (%]
M M
< <
| participated / have experience in search and rescue
1 activities even for just once. 0 0 0 2 30
2 I hgv_e_the technical training and skills for search and rescue 0 0 0 |23 9
activities.
3 I think that my training that | received for my work 0 0 0 |23l 9

assignment is enough to save lives.

There are training, and individual development
4 |opportunities provided for my work related to search and| 0 0 0 6 | 26
rescue in the unit that | work.

| think that tools and equipment in my unit are efficient

° enough. OO0 | 4| 820
| think that we act according to a well-organized plan for

6 L 0 0 2 9 | 21
search and rescue activities.

7 We are taking advantage of the best technological 0 0 6 | 15| 11
opportunities for search activities under wreckage.

8 | believe that more lives can be saved with the effective 0 0 0 6 | 26
usage of technology in search and rescue activities.

9 Time is crucial for search and rescue activities. / It is 0 0 0 6 | 26

crucial.
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Training is crucial for search and rescue activities. / It is

10 . 12 | 20
crucial.
Existence of volunteers is crucial for search and rescue

11 S . . 15 | 17
activities. / It is crucial.

12 Materials are crucial for search and rescue activities. / They 181 9
are crucial.
I think that the existed technical devices are efficient enough

13 |for determining better rescuing strategies and fast decision 24 | 8
making in after natural disaster.
Large number of search teams is crucial for search and

14 . A 20 7
rescue teams. / It is crucial.

15 I think that technical tools are effective devices enough to 7 29
reduce the time loss during search and rescue activities.
I think that my success rate can be increased with technical

16 . 11 | 18
support in search and rescue.
A system that can provides information (help signal) from

17 |disaster victims under wreckage during search and rescue 3 | 29
make our work easier.
The detection of help signals from disaster victims by the

18 |tablet PCs during search and rescue activities affect our 7 | 22
works in a positive way.
| think that explorations of the teams in disaster locations

19 |can be analyzed better with the help signals from disaster 1 | 21
victims.

20 |Search activities in search and rescue works are crucial. 5 27

21 |Rescue activities in search and rescue works are crucial. 6 26

29 It is possible for us to reach more victims in a shorter 6 | 23
duration thanks to the help signals from disaster victims.
| believe that thanks to the help signals from disaster victims

23 |under wreckage in disaster locations, our teams can be 15 | 13
organized more effectively.
The most efficient method in search and rescue activities are

24 . 12 | 18
canine search.
| think that using mobile tools and software during search

25 |and rescue activities under wreckage can increase our 4 | 22

efficiency.
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| do not think there is a delay and malfunction in supply

26 |chain during search and rescue activities after disaster, in| 0 3 |17 4
the current situation.

27 There is no need for information systems in search and 18 10| 2 0
rescue activities. Existed classical methods are efficient.
There is a frequent change in duties and assignments related

28 |to disasters of the local administrations, in the scope of| 0 0 | 19 4
regulation and institutional changes for after disasters.
| believe that group work, coordination and efficient

29 |communication can increase the success rate in search and| 0 0 0 31

rescue.
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APPENDIX C: Problem, Hyphothesis and Sub-Questions

Problem Statement

It is possible to reduce the time for search and rescue and to reach to the information
regarding survivor under wreckage and create more efficient rescue activity by using
a information technology based equipment during intervention stage of disaster

management.

Hyphothesis

H;: Reducing the time to reach to the information status regarding survivor under
wreckage increases the efficiency of SAR Teams for search and rescue.

H,: Using IT Based equipment in search and rescue teams during rescue operations,
creates more efficient rescue activity in disaster management at search and rescue

activities.

Sub-Questions

Question No.1 Is there any meaningful relation between people who answered
“important, very important” to the statement of “Technological Efficiency of

Materials” and people who answered “important, very important” to the statement of

“Speed of Rescue from Wreckage Activities”?
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Table 69 Question No 1. Chi-Square Test Results

Pearson Chi-Square Tests

Q4.9. Speed of Rescue from Wreckage Activities

Q4.e. Technological

Efficiency of Materials

Chi-square 525
df 1
Sig. ,469

*. The Chi-square statistic is significant at the ,05 level.

At the end of the SPSS Chi-Square test, sig. value is 0,469. Since because Sig.
p=0,469>0,05, it is accepted. There is a meaningful relation between people who
answered “important, very important” to the statement of “Technological Efficiency

of Materials” and people who answered “important, very important” to the statement

of “Speed of Rescue from Wreckage Activities” and there is a statistic significance.

Question No.2 Is there any meaningful relation between people who answered
“important, very important” to the statement of “Validity of Information Related to

Survivor under Wreckage” and people who answered “important, very important” to

the statement of “Technological Efficiency of Materials™?
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Table 70 Question No.2 Chi-Square Test Results

Pearson Chi-Square Tests

Q4.9. Speed of Rescue from Wreckage Activities

Chi-square 6,385
Q5.8. Validation of
Information Related to df 1
Survivor under Wreckage
Sig. 072"

Results are based on nonempty rows and columns in each innermost subtable.

*. The Chi-square statistic is significant at the ,05 level.

At the end of the SPSS Chi-Square test, sig. value is 0,072. Since because Sig.
p=0,072>0,05, it is accepted. There is a meaningful relation between people who
answered “important, very important” to the statement of “Validity of Information
Related to Survivor under Wreckage” and people who answered “important, very
important” to the statement of “Technological Efficiency of Materials” and there is a

statistic significance.

Question No.3 Is there any meaningful relation between people who answered
“important, very important” to the statement of “Speed of Rescue from Wreckage
Activities” and people who evaluated the existed technologies that are used in search

and rescue activities as ‘“non-sufficient”?
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Table 71 Question No.3 Chi-Square Test Results

Pearson Chi-Square Tests

Q4.9. Speed of Rescue from Wreckage Activities

Q12. How do you describe
the sufficiency of existed
technologies in use of search

and rescue activities?

Chi-square 3,695
df 2
Sig. ,158

*. The Chi-square statistic is significant at the ,05 level.

At the end of the SPSS Chi-Square test, sig. value is 0,158. Since because Sig.
p=0,158>0,05, it is is accepted. There is a meaningful relation between people who
answered “important, very important” to the statement of “Speed of Rescue from
Wreckage Activities” and people who evaluated the existed technologies that are

used in search and rescue activities as “non-sufficient” and there is a statistic

significance.

Question No.4 Is there any meaningful relation between people who answered
“important, very important” to the statement of “Existence of Information of
Survivor under Wreckage” and people who answered “important, very important” to

the statement of “The Usage of Technological based Tools for Detection of

Survivors”?
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Table 72 Question No.4 Chi-Square Test Results

Pearson Chi-Square Tests

Q16.a. Existence of Information of Survivor under
Wreckage
Chi-square 1,610
Q16.d. The Usage of
Technological based Tools df 1
for Detection of Survivors
Sig. ,204

*. The Chi-square statistic is significant at the ,05 level.

At the end of the SPSS Chi-Square test, sig. value is 0,204. Since because Sig.
p=0,204>0,05, it is is accepted. There is a meaningful relation between people who
answered “important, very important” to the statement of “Existence of Information
of Survivor under Wreckage” and people who answered “important, very important”
to the statement of “The Usage of Technological based Tools for Detection of

Survivors” and there is a statistic significance.

Question No.5 Is there any meaningful relation between people who answered
“important, very important” to the statement of “Certainty of the Survivor

Information™ and people who stated that technologies are sufficient/insufficient in

Q17?
According to the SPSS Z-Test results:

There is a meaningful difference with 95% confidence interval between the people
who answered with “Important + Very Important” and with “Not Important + Not

Important at all” to Q16 and “N/A or Insufficient” for Seismic Apparatus.
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There is a meaningful difference with 95% confidence interval between the people
who answered with “Important + Very Important” and with Not Important + Not

Important at all” to Q16 and “N/A or Insufficient” for Megaphones.

There is a meaningful difference with 95% confidence interval between the people
who answered with “Important + Very Important” and with Not Important + Not
Important at all” to Q16 and “N/A or Insufficient” for Cable/Wireless Information

Technologies.

There is a meaningful difference with 95% confidence interval between the people
who answered with “Important + Very Important” and with Not Important + Not

Important at all” to Q16 and “N/A or Insufficient” for Wearable Technologies.

There is a meaningful difference with 95% confidence interval between the people
who answered with “Important + Very Important” and with Not Important + Not

Important at all” to Q16 and “N/A or Insufficient” for Search and Rescue Robots.

There is a meaningful difference with 95% confidence interval between the people
who answered with “Important + Very Important” and with Not Important + Not
Important at all” to Q16 and “N/A or Insufficient” for GPS Global Positioning

Systems.
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Table 73 Question No.5 Comparison Results

Comparisons of Column Proportions?

S16 - Certainty of the Survivor
Information

Not Important +
Not Important
atall

Important +
Very Important

(A)

(B)

Q17 - Seismometer

Sufficient / Need to be
developed

N/A / Insufficient

Q17 - Wreckage Listening Tools

Sufficient / Need to be
developed

N/A [ Insufficient

Q17 - Megaphones

Q17 - Scrapers (Pickaxe, Shovel,
Rope, Sledge, Pulleys, etc.)

Sufficient / Need to be
developed

N/A / Insufficient

Sufficient / Need to be
developed

N/A [ Insufficient

Q17 - Dogs

Q17 - Cable / Wireless
Information Technology

Sufficient / Need to be
developed

N/A / Insufficient

Sufficient / Need to be
developed

N/A / Insufficient

Q17 - Mobile Technologies

Sufficient / Need to be
developed

N/A [/ Insufficient

Q17 - Usage of Data Fusion
Techniques

Q17 - Wearable Technologies

Sufficient / Need to be
developed

N/A / Insufficient

Sufficient / Need to be
developed

N/A / Insufficient

Q17 - Search and Rescue Robots

Sufficient / Need to be
developed

N/A / Insufficient
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Table 73 (continued)

Sufficient / Need to be
Q17 - Information Systems developed

Software N/A / Insufficient

Sufficient / Need to be
Q17 - Geographical Information developed

System Applications N/A / Insufficient

Sufficient / Need to be
Q17 - Communication developed

Technologies N/A / Insufficient

Sufficient / Need to be
Q17 - GPS Global Positioning developed

Systems N/A / Insufficient B

Question No.6 Can the change of existed tools and devices in search and rescue
actions with information technological based modern tools enhance the search and

rescue processes?

Table 74 Question No.18 Results

Q18. How does the D1. Gender?
change of existed tools Total
and devices in search and Female Male
rescue actions with
information
technological based
[0) [0) (0)
modern tools affect the n & n & n &
search and rescue
processes?
Absolutely Make it Worse 0 0,0% 0 0,0% 0 0,0%
Make it Worse 0 0,0% 2 0,8% 2 0,8%
Will not Affect 0 0,0% 0 0,0% 0 0,0%
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Enhance 6 66,7% 57 23,6% 63 25,1%

Absolutely Enhance 3 33,3% 183 75,6% 186 74,1%

The answer of “Enhances + Absolutely Enhances” to this question is given with

99,2%.

Question No.7: Can the change/support of existed tools and devices in search and
rescue actions with information technological based modern tools enhance the

detection of survivors under wreckage?

The answer of “Enhances + Absolutely Enhances” to this question is given with
96,9%.

Table 75 Question No.19 Results

Q19. Can the change or D1. Gender
support of existed tools Total
and devices in search and Female Male
rescue actions with
information
technological based
[0) [0) [0)
modern tools enhance the n & n & n &
detection of survivors
under wreckage?
Absolutely Make it Worse 0 0,0% 0 0,0% 0 0,0%
Make it Worse 0 0,0% 4 1,7% 4 1,6%
Will not Affect 2 22,2% 1 0,4% 3 1,2%
Enhance 4 44,4% 61 25,2% 65 25,9%
Absolutely Enhance 3 33,3% 176 72,7% 179 71,3%
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APPENDIX D: Survey and Results

Survey
Survey No :
A Survey of the Analysis on The Tools &
Techniques of Search and Rescue Operations at Check
Disaster Management in Turkey Soding
CoDr?tt?ol
Responder Name & Surname (Optional):
Adress:
Telephone No: ( ) Date:
E-Mail: @
Giris

We're conducting research on the tools and techniques of search and rescue operations at disaster management. We'd love to
hear from you about especially the effects of the time of reaching victim status under the wreckage and the techological attitude
of you to the tools and techniques. This will help us make improvements to the existing tool and prioritize new features. The

survey should only take 5 minutes, and your responses are completely anonymous.

You can only take the survey once, but you can edit your responses until the survey is closed on May 28, 2014. Questions

marked with an asterisk (*) are required.
We really appreciate your input!

*** Please give your answers checking the appropriate answer in the box.

Demographical Questions

D1. Your gender?

Woman
Man

D2. Your age ?:

D3. What is your educational status?

Middle School Graduate

High School Graduate

Associate Degree Graduate

Bachelor’s Degree Graduate

Post Graduate

Other (Please indicate)
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D4. Last School You Graduated From.

School Name:

Department:

D5. Please mark the Search and Rescue organization that you’ve worked most recently.

AFAD Central Quarters

AFAD Field Services

AKUT etc. NGOs

Never worked with Search and Rescue Organizations

None

Other (Please indicate)

D6. Which AFAD directorate do you work under?

AFAD Field Service (AFAD Provincial Directorates)

Planning Directorate

Intervention Directorate

Recovery Directorate

Civil Defense Directorate

Earthquake Directorate

Information Systems and Communication Directorate

Strategy Development Directorate

Other (Please indicate)

D7. How long did you work in this organization?  Year:

D8. When you consider the quality of your assignment and your responsibilities, which category fit you most?

Search and Rescue Missions

Planning and Administrative Duties

Technical Services

Administrative Assignments

Other

Technical Part Questions

Q1. Did you participate in search and rescue actions actively?

Yes

No

Q2. Please check the trainings you took for search and rescue.

Basic Telecommunications Training
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Wreckage Informatics/Database Trainings

Evacuation from Wreckage
First Aid Training
Search Training with Classical Approach

Search and Rescue at Mines Training

Search and Rescue Training on Mountains/Out of City

Planning and Staff Training

Administrative Training

Other Search and Rescue Trainings

Q3. Please put the search and rescue action phases in order, according to their importance level. ( 1 Point is the
MOST IMPORTANT, 7 Points is LEAST IMPORTANT)

Statement Point

Information Gathering of Location and Structures Before the Search

Closing open valves and securing the wreckage

Rough Surface Scanning, Superficial Wreckage Search

Research of All Space, Detailed Wreckage Research

Reaching to the information of survivors within 10 Minutes

Creating an Access Way to Survivor

Continuing the Research until there is no dead or alive left under the wreckage

Q4. Please mark each search and rescue components according to their importance level.

1- Not

Importa |ﬁ”l- ﬁlc')tta 3- Wont Im4(;rta fr;lw(l)cr);:
nt At P Affect P P
All nt nt nt

Time

Trained Search Teams

Reaching to the information of survivor within 10
Minutes

Existence of Support Team and Volunteers

Conducting the Wreckage Search Activities with
Technological Tools

Technological Competency of Tools

Technological Sufficiency of Tools for Activities

The Pace of Rescuing Actions from Wreckage

Accuracy of Survivor Information
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Q5. What is the importance of the phrases, when you consider the survivor “Search and Rescue Activities” under
wreckage?

1- Not 2- Not 4- 5- Most
3- Wont
Importa | Importa Affect Importa Importa
nt At All nt nt nt

Early/Fast Transportation with Vehicles to the Location

Wreckage Construction Features

Rescue Teams with Knowledge of Disaster Zone /
Building
Reaching to the information of survivor within 10
Minutes

Sufficient Number of Technical Devices

Interfering with Trained Teams

Overload of Trained Search Teams

Accuracy of and Confirmed Survivor Information under
Wreckage

Sufficient Number of Wreckage Search Methods

Features of Wrecked Building

Q6. According to your experiences, how would you divide 100 points to Search and Rescue works’ importance?

Search %

Rescue %

Q7. When you consider your experiences in search and rescue in general, how would you divide 100 points to the
time that is spent to search and rescue activities?

Search %

Rescue %

Q8. What is the crucial point of a successful search and rescue activity?
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Q9. Please mark the technical/systems/tools or devices that you used for search and rescue under wreckage

Search and Rescue Decision Support Systems

Search Dog Under Wreck

Survivor Listening Tools under Wreck

Survivor Scanning Tools Under Wreck

Remote Search Robots

Mobile Phone With SAR Application

Wireless Hardwares (Tablets, laptops except phones)

Geographical Information Systems

Sensor Systems

Facebook/Twitter (Social Networks)

Detection Radar

Wearable Computer

Diger (Liitfen belirtiniz.)

Q10. According to your experiences, please put the search and rescue methods in order from the weakest to the
strongest.

1-
Weakest

3- 4- 5- Most

2- Weak Medium Powerful Powerful

Search and Rescue Decision Support Systems

Search Dog Under Wreck

Survivor Listening Tools under Wreck

Survivor Scanning Tools Under Wreck

Remote Search Robots

Mobile Phone With SAR Application

Wireless Hardwares (Tablets, laptops except
phones)

Geographical Information Systems

Sensor Systems

Facebook/Twitter (Social Networks)

Detection Radar

Wearable Computer
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Q11. Please put the wreckage construction type in order from the MOST EFFECTIVE TO SAVE A SURVIVOR
to LEAST EFFECTIVE in search and rescue methods after your consideration of the evaluation of existed
technical for each type of wreckage construction. (1 IS THE MOST SUCCESSFUL, 5 IS THE WEAKEST)

Construction Type

Order

Ferro-Concrete

Masonry

Wooden

Steel

Q12. How do you describe the evaluation of effectiveness of existed technologies in search and rescue activities?

Very Effective

Effective

Moderately Effective

Not Effective

Not Effective At All

Q13. What are the situations that existed technologies are effective?

Our country has a strong search and rescue organizations

Search and rescue tools are very powerful at our organization

Search and rescue system is the one with informatics based automatic system

Searching and rescuing the alive underground does not require highly technological gadgets

Natural disasters rarely happen in our country, therefore existing technologies are
sufficient.

Only few people can be rescued from under wreckage, existing technologies are sufficient.

Q14. What are the situations that existed technologies are not effective?

Turkey search and rescue organizations are not strong enough.

Search and Rescue Tools are not powerful at our organization

Search and rescue system is not supported by information systems

Searching and rescuing the alive underground requires highly technological gadgets

Natural disasters oftenly happen in our country, in addition to this existing technologies are
not sufficient.

A lot of people can be rescued from under wreckage, if the existing technologies are
sufficient

Q15. Please put an “X” to the options regarding to existed technological features of tools that are used in general

search and rescue actions which are effective, after you consider your experiences.

1-1
3- 5-1
- Absolutel 2- Not . 4-1
Features of Existing Tools y Not Agree Uncertai Agree Absolutel
Agree n y Agree
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Search and rescue activity tools are expensive

Tools are in use are imported

It is hard to supply of tools are in use.

There are no domestic tools or domestic tools are of
poor quality

Trusting to domestic tools are difficult

There are no sufficient or expert personnel for tool
maintenance.

Q16. If you give an importance level degree to the all factors below, how would you consider?

1- Not 2- Not
Importan | Importan
t At All t

3- Wont

Affect

4- 5- Most
Importan | Importan
t t

The existence of information regarding survivors
under wreckage

The fast pace of reaching the information of
survivors

Information of the numbers of survivors under
wreckage

Territorial Ground Structure

Survivor Detection Tools with Technological
ground

Search Method in Use

Experience of Search Teams

Number/Density of Search and Rescue Teams

Certainty of Survivor Information

Content/Details of Survivor Information

Q17. Could you indicate the sufficiency levels of techniques/tools and devices of search and rescue activities

suggested below?

Techniques / Tools

Not Applicable/ Not
Sufficient

Enough/ Needs
Development

Seismometer

Survivor Listening Tools under Wreck

Megaphones

Digging Tools

Dogs

Wired/Wireless Information Systems

Mobile Technologies
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Data Fusion

Wearable Technologies

Search and Rescue Robots

Information Systems Softwares

Geographical Information Systems

Communitcation Technologies

GPS

Q18. How would the changing the existed tools and devices with modern tools of informatics effect the search
and rescue phases?

It absolutely enhance them

Enhance

Wont Affect

Deteriorates

It absolutely deteriorates

Q19. Does changing the tools and devices in existed phases with more informatic tools and devices provide a
progress regarding the detection of survivors under wreckage in those existed phases?

It absolutely enhance them

Enhance

Wont Affect

Deteriorates

It absolutely deteriorates

*** Thank you ***
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Survey Results

The number of the participants to our study is 251. A great majority of the
participants are male. 96,4& Male and 3,6% Female participants are questioned

(Table 30).
Table 30 Gender Distribution
D1. Gender n %
Female 9 3,6
Male 242 96,4
Total 251 100,0

Average age of the participants is 36,8. Average age of female participants is 27,2

and male participants is 37,1 (Figure 23).

Table 31 Average Ages According to Gender

D1. Gender
Female Male Total
D2. Average Age 27,2 37,1 36,8

Youngest participant is 25 years old, meanwhile eldest is recorded as 48 years old.
The standard deviation of the age variant is seen as sd= 5,835.
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Table 32 Age Distribution

Obs. Obs.
Variable | Observations \.N't.h W'.th9m Minimum | Maximum | Mean S.td'.
missing | missing deviation
data data
D2 251 0 251 22,000 48,000 36,761 5,835

Histograms (D2)

0,09

0,08 -

0,07 -

0,06 -

0,05 -

Density

0,04 -

0,03 -

0,02 -

0,01 -

20 25 30 35 40 45 50
D2
| — D2 Normal(36,761;5,835) |

Figure 23 Age Distribution

When the educational attainment of the participants observed, it is clear to see a
73,3% of bachelor’s degree in total. 18,3% of associate degree and 4,8% of high
school degree can be seen (Appendix D, Table 33).
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Table 33 Educational Attainment

D1. Gender
D.3. What is your Total
) Female Male
educational status?
n % n % n %
Middle School Graduate
0 0,0% 2 0,8% 2 0,8%
High School Graduate
1 11,1% 11 4,5% 12 4,8%
Associate Degree
Graduate 0 0,0% 46 19,0% 46 18,3%
Bachelor’s Degree
Graduate 8 88,9% 176 72,7% 184 73,3%
Post Graduate
0 0,0% 7 2,9% 7 2,8%

A great majority of the participants with 45,8% are graduated from Anadolu
University with a formal education. Afterwards, 14,3% of participants are graduated
from Anadolu University Distance Education; 10,8% of participants are graduated
from Gazi University, and 8% of participants from Vocational High Schools (Table
34).

Table 34 Alma Mater

D1. Gender
D.4. Last School You Total
Female Male
Graduated From
n % n % n %

Anadolu University 0 0,0% 115 | 475% | 115 | 458%

Formal Education

Anadolu University 3 33,3% 33 13,6% 36 14,3%
Distance Education
Afyon Kocatepe Uni. 0 0,0% 13 5,4% 13 5,2%
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Table 34 (continued)

Ankara Uni. 0 0,0% 6 2,5% 6 2,4%
Bilkent Uni. 0 0,0% 1 4% 1 0,4%
Celal Bayar Uni. 0 0,0% 2 8% 2 0,8%
Cukurova Uni. 0 0,0% 1 4% 1 0,4%
Industrial Vocational High 1 11.1% 4 1.7% 5 2.0%
School
Osmangazi Uni. 0 0,0% 3 1,2% 3 1,2%
Gazi Uni. 3 33,3% 24 9,9% 27 10,8%
Hacettepe Uni. 0 0,0% 7 2,9% 7 2,8%
High School 0 0,0% 3 1,2% 3 1,2%
Karabiik Uni. 0 0,0% 1 4% 1 0,4%
Kocaeli Uni. 1 11,1% 1 4% 2 0,8%
Vocational High School 0 0,0% 20 8,3% 20 8,0%
METU 0 0,0% 3 1,2% 3 1,2%
Sakarya Uni 0 0,0% 1 4% 1 0,4%
Selguk Uni. 0 0,0% 1 4% 1 0,4%
Siileyman Demirel Uni. 0 0,0% 2 ,8% 2 0,8%
Trakya Uni. 0 0,0% 1 4% 1 0,4%
Yildiz Technical Uni. 1 11,1% 0 0,0% 1 0,4%

Another demographic variable that is asked to be determined by the participants’

latest relation with search and rescue organizations; and 94% of the participants
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worked with AFAD field service, 3,2% with AFAD central quarters,0,8% with
NGOs like AKUT/Kimse Yok mu etc., and 0,8% with Fire Authorities. 1,2% of the
participants specified that they did not work with any organizations for search and
rescue (Table 35).

Table 35 Participants’ Organizations

D5. Please mark the D1. Gender
Search and Rescue Total
Female Male
organization that you’ve
worked most recently. n % n % n %
AFAD Central Quarters 0 0,0% 8 3,3% 8 3,2%
AFAD Field Services 6 66,7% 230 95,0% 236 94,0%
AKUT etc. NGOs 0 0,0% 2 0,8% 2 0,8%
Never worked wnh Se_arch 3 33.3% 0 0,0% 3 1.29%
and Rescue Organizations
Fire Authority 0 0,0% 2 0,8% 2 0,8%

At the D6 question which specifies the which directorate under AFAD did the
participants worked, 93,6% of the participants marked AFAD Field Service (AFAD

Provincial Directorates) (Table 36).
It is stated that the total period of work time in this organization is 10,7 years.

Female participants have the average of 2,2 years, meanwhile male participants have
11 years (Table 37).
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Table 36 Units of AFAD Workers

D1. Gender
D6. Which AFAD Total
directorate do you work Female Male
under?
n % n % n %

AFAD Field Service
(AFAD Provincial 4 44,4% 231 95,5% 235 93,6%
Directorates)
Information Systems and
Communication 2 22,2% 0 0,0% 2 0,8%
Directorate

Earthquake Directorate 0 0,0% 1 0,4% 1 0,4%

Recovery Directorate 0 0,0% 2 0,8% 2 0,8%

Intervention Directorate 0 0,0% 2 0,8% 2 0,8%

Civil Defense Directorate 0 0,0% 1 0,4% 1 0,4%

Strategy Development 0 0,0% 1 0,4% 1 0,4%
Directorate

Other 3 33,3% 4 1,7% 7 2,8%

Table 37 Working Periods According to Gender

D1. Gender
Total
Female Male
n n n
D7._HOV\_/ long d|_d you 22 11,0 107
work in this organization?

The last demographic variable of our study is related to the participants’ assignments
in the organizations and which category they fall under. In total, 90,8% of the

participants worked under “Search and Rescue Mission”, 3,2% worked under
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“Planning and Administrative Duties” and “Technical Services”, 2% worked under

“Administration Assignments”, and 0,8% worked under “Other” category (Appendix
D, Table 38)

Table 38 Work Distribution

D8. When you consider D1. Gender
the quality of your Total
assignment and your Female Male
responsibilities, which
0 0 0
category fit you most? n % n % n %
Searcl\r/‘l.""”fj Rescue 3 333% | 225 | 930% | 228 | 90,8%
issions
Planning and 3 33,3% 5 2,1% 8 3,2%
Administrative Duties 70 70 o7
Technical Services 3 33,3% 5 2,1% 8 3,2%
Adm_mlstratlve 0 0,0% 5 2.1% 5 2.0%
Assignments
Other 0 0,0% 2 0,8% 2 0,8%

At the end of the reliability analysis which is conducted without the multi answers,
mean values of variables of the analysis (Mean), Standard Deviation (SD) and
Prevalent Total Participant Number (N) SPSS results are used and given in the Table
40.
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Table 40 Technical Part Questions Article Distribution

Mean SD N
QL. Did you participate in search and rescue actions actively? 1,05 ,222 251
Q3. 1. Row 3,29 | 2,081 | 251
Q3. 2. Row 3,62 | 1,843 | 251
Q3. 3. Row 3,82 | 1,752 | 251
Q3. 4. Row 3,96 | 1,481 | 251
Q3. 5. Row 4,15 | 1,685 | 251
Q3. 6. Row 4,29 | 2,170 | 251
Q3. 7. Row 488 | 2,451 | 251
Q4. Time 4,78 535 251
Q4. Trained Researchers 4,75 ,489 251
Q4. Volunteered Teams / Individuals 4,42 ,883 251
Q4. Technological Efficiency of Materials 3,61 ,847 251
Q4. Suitability of Materials 4,31 ,625 251
Q4. Pace of Search and Rescue Activities 4,36 ,579 251
Q4. Briefness of Reaching to Survivor Information 4,35 ,668 251
Q4. Pace of Rescue from Wreckage Activities 4,37 ,7192 251
Q4. Validation of Survivor Information 4,48 ,665 251
Q5. Early / Fast Transportation to the Location with Vehicles 4,71 ,601 251
Q5. Building Structure Features of the Wreckage 4,09 ,759 251
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Table 40 (continued)

Q5. Well Informed Teams About Disaster Location/Building 4,02 764 | 251
%?(.)Fnrlgo'lr']iTﬁdlér:c:/(\e/rrelc(:)kgggutes for Reaching to Survivor 4,40 872 251
Q5. Efficiency of Technical Equipment 451 ,568 251
Q5. Intervention with Trained Team 4,67 ,548 251
Q5. High Number of Search Teams 3,65 | 1,006 | 251
Q5. Validation of Information Related to Survivor under Wreckage 4,31 ,643 251
Q5. High Number of Wreckage Search Techniques 3,82 ,913 251
Q5. Features of Wreckage Soil Structure 3,66 ,826 251
Q6. SEARCH Points 53,61 | 11,691 | 251
Q6. RESCUE Points 46,39 | 11,691 | 251
Q7. SEARCH Points 42,78 | 16,123 | 251
Q7. RESCUE Point 57,22 | 16,123 | 251
Q10. Wreckage Search Determination Support Systems / Software 2,83 | 1,015 | 251
Q10. Wreckage Search Dogs 3,63 | 1,092 | 251
Q10. Sound Locator under Wreckage 3,96 ,816 251
Q10. Imaging Device under Wreckage 3,76 | 1,014 | 251
Q10. Remote Controlled Search Robots 3,16 | 1,213 | 251
Q10. Mobile Phones with Special Search Application 2,97 ,923 251
Q10. Wireless Tools (Tablets, Computers, Special Hardware except 3,08 849 | 251

Mobile Phones)
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Table 40 (continued)

Q10. Geographic Information Systems 3,26 | ,863 | 251
Q10. Sensor Systems 3,67 847 | 251
Q10. Social Networks like Facebook /Twitter 1,66 | ,886 | 251
Q10. Survivor Detection Radars 3,55 951 | 251
Q10. Vests with Wearable Computer 2,90 | ,878 | 251
Q11. Success rating according to the results of search and rescue 155 868 | 251
activities in types of buildings - 1st ROW ' '

Q11. Success rating according to the results of search and rescue 236 894 | 251
activities in types of buildings - 2nd ROW ' '

Q11. Success rating according to the results of search and rescue 2 55 738 | 251
activities in types of buildings - 3rd ROW ' '

Q11. Success rating according to the results of search and rescue 355 938 | 251
activities in types of buildings - 4th ROW ' '

Q.12. Hovy do you evaluate the efficiency of existed search and rescue 310 | 963 | 251
technologies?

Q15. Materials that are used to search and rescue are very expensive. 3,75 | 1,297 | 251
Q15 - Materials that are used are coming from abroad. 435 | ,787 | 251
Q15. Supplying these materials that are used is difficult. 3,15 | 1,207 | 251
Q15: There are no local materials or local materials are not with high 322 | 1118 | 251
quality.

Q15. Domestic product is not reliable. 3,12 | 1,036 | 251
Q15. There are not gnough number of sufficient and experienced 322 | 1154 | 251
personnel for material maintenance.

S16. Existence of Information of Survivor under Wreckage 459 | 540 | 251
Q16. Briefness of the Rime to Reach to the Survivor Information 464 | 506 | 251
Q16. Knowing the Number of Survivors under Wreckage 4,19 | 727 | 251
Q16. Regional Soil Structure 3,64 | ,789 | 251
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Table 40 (continued)

Sl6._The Usage of Technological based Tools for Detection of 419 | 701 | 251
Survivors
S16. Existed Search Method 423 | 641 | 251
Q16. Experiences of Search and Rescue Teams 452 | ,689 | 251
Q16. Number/Density of Search and Rescue Teams 3,67 | ,888 | 251
Q16. Validity of Survivor Information 4,36 | ,639 | 251
Q16. Content / Details of Survivor Information 4,01 | ,839 | 251
Q18. How does the change of existed tools and devices in search and
rescue actions with information technological based modern tools 4,73 | ,498 | 251
affect the search and rescue processes?
Q19. Can the change/support of existed tools and devices in search and
rescue actions with information technological based modern tools 4,67 | ,585 | 251
enhance the detection of survivors under wreckage?
Q1. Did you participate in search and rescue actions actively?
Table 41 Q1. Answers
QL. Did you participate in search and rescue actions actively?
n
Yes 238 94,8
No 13
Total 251 100,0

Q2. Please check the trainings you took for search and rescue.
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Table 42 Q2. Answers

D1. Gender?
Q2. Please check the Total
trainings you took for Women Men
search and rescue.
n % n % n %
Basic TeIeco_m_munlcatlons 1 4.5% 116 11,2% 117 11,0%
Training
Wreckage
Informatics/Database 1 4,5% 76 7,3% 77 7,3%
Trainings
Evacuation from 3 136% | 167 | 161% | 170 | 161%
Wreckage
First Aid Training 4 18,2% 220 21,2% 224 21,2%
Search Training with 0 0 0
Classical Approach 5 22,7% 166 16,0% 171 16,1%
Search and Rescue at 1 4,5% 13 1,3% 14 1,3%
Mines Training
Search and Rescue
Training on 4 18,2% 161 15,5% 165 15,6%
Mountains/Out of City
Planning and Staff 2 9,1% 35 3,4% 37 3,5%
Training
Administrative Training 1 4,5% 26 2,5% 27 2,5%
Other Searc_h _and Rescue 0 0.0% 57 5,5% 57 5,4%
Trainings

Q3. Please put the search and rescue action phases in order, according to their

importance level.

Table 43 Search and Rescue Action Phases

D1. Gender?

Line Statement Women Men Total

n % n % n %
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Table 43 (continued)

Information Gathering of Location

0, 0, 0,
and Structures Before the Search 33,3% | 79 | 326% | 82 | 32,7%
ﬁfa?gcsggg valves and securing 229% | 22 | 91% | 24 | 9.6%
Rough Surface Scanning, o o 0
Superficial Wreckage Search 22,2% | 38 | 15,7% | 40 | 159%
3 Research of All Space, Detailed 0 0 0
Or?jer 1 | Wreckage Research 0.0% 9 3,7% 9 3,6%
Reaghlng tp _the |nfprmat|0n of 222% | 60 | 24.8% | 62 | 24.7%
survivors within 10 Minutes
(SZLf\a;R/r:)gr an Access Way to 0,0% 7 2.9% 7 2.8%
Continuing the Research until
there is no dead or alive left under 0,0% 27 | 11,2% | 27 | 10,8%
the wreckage
Information Gathering of Location o o 0
and Structures Before the Search 22.2% | 35 | 14.5% | 37 | 14,7%
g}f\s,'vrr‘gd‘zggg valves and securing 222% | 53 | 21,9% | 55 | 21,9%
Rough Surface Scanning, o o 0
Superficial Wreckage Search 33,3% | 34 | 14,0% | 37 | 14,7%
3 Research of All Space, Detailed 0 0 0
Or?jer 2 | Wreckage Research 0,0% 15 6,2% 15 6,0%
Reaghmg tp _the mfgrmatlon of 11.1% | 63 | 26,0% | 64 | 255%
survivors within 10 Minutes
g&fgﬂ/@% an  Access Way to 11,1% | 30 | 12,4% | 31 | 12,4%
Continuing the Research until
there is no dead or alive left under 0,0% 12 5,0% 12 4,8%
the wreckage
Information Gathering of Location o o 0
and Structures Before the Search 44,4% | 26 | 10,7% | 30 | 12,0%
t(%l:\s,\llrrugcsggeg valves and securing 0.0% | 34 | 140% | 34 | 13.5%
Rough Surface Scanning, o o 0
Q.3 Superficial Wreckage Search 11.1% | 49 | 20.2% | 50 | 19,9%
Order 3 i
\F;\ffeec""kr;ge %fe S@;'rcﬁpace’ Detailed 222% | 38 | 157% | 40 | 15.9%
Reaghlng t_o _the mfgrmatlon of 222% | 44 | 182% | 46 | 18,3%
survivors within 10 Minutes
Creating an Access Way to 00% | 37 | 153% | 37 | 14.7%

Survivor
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Table 43 (continued)

Continuing the Research until

there is no dead or alive left under 00% | 14 | 58% | 14 | 56%
the wreckage
Information Gathering of Location o o 0
and Structures Before the Search 00% | 18 | 7.4% | 18 | 7.2%
%Z)\sl:lrr\(gcsgsg valves and securing 00% | 23 | 95% | 23 | 9.2%
Rough Surface Scanning, o 0 0
Superficial Wreckage Search 222% | 46 | 19.0% | 48 | 19,1%
Q.3 Research of All Space, Detailed o 0 0
order4 | Wreckage Research 33,3% | 70 | 28,9% | 73 | 29,1%
Reaching to the information of 0 0 0
survivors within 10 Minutes 222% | 46 | 19.0% | 48 | 19,1%
grealing an Access Way to 222% | 32 | 132% | 34 | 135%
Continuing the Research until
there is no dead or alive left under 0,0% 7 2,9% 7 2,8%
the wreckage
Information Gathering of Location 0 0 0
and Structures Before the Search 0.0% | 14 | 58% | 14 | 56%
g}f\s,'v?gd‘zggg valves and securing 222% | 27 | 11.2% | 29 | 11,6%
Rough Surface Scanning, 0 0 0
Superficial Wreckage Search 0.0% | 47 | 19.4% | 47 | 18,7%
3 Research of All Space, Detailed o 0 0
o erer s | Wreckage Research 11,1% | 72 | 29,8% | 73 | 29,1%
Reaching to the information of 0 0 0
survivors within 10 Minutes 11,1% | 16 6,6% 17 6,8%
g&fgﬂ/@% an  Access Way to 222% | 44 | 182% | 46 | 18,3%
Continuing the Research until
there is no dead or alive left under 333% | 22 | 91% | 25 | 10,0%
the wreckage
Information Gathering of Location 0 0 0
and Structures Before the Search 00% | 33 | 136% | 33 | 13,1%
g}':\s,'vrr‘gd‘(’sgeg valves and securing 33,3% | 51 | 21,1% | 54 | 21,5%
Rough Surface Scanning, 0 0 0
Oerés; 6 Superficial Wreckage Search 0,0% 6 2,5% 6 2:4%
Research of All Space, Detailed 222% | 28 | 11.6% | 30 | 12,0%
Wreckage Research
Reaching to the information of 11.1% | 10 | 41% | 11 | 4.4%

survivors within 10 Minutes
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Table 43 (continued)

Creating an Access Way to
Survivor

Continuing the Research until
there is no dead or alive leftunder | 3 | 33,3% | 37 | 15,3% | 40 | 15,9%
the wreckage

Information Gathering of Location
and Structures Before the Search

0 00% | 77 | 31,8% | 77 | 30,7%

0 00% | 37 | 153% | 37 | 14,7%

Closing open valves and securing

0 0,0% | 32 | 132% | 32 | 12,7%
the wreckage

Rough Surface Scanning,

0, 0 0,
Superficial Wreckage Search 1| 1L1% ) 22 ) 9.1% | 23 | 9.2%

Q3 Research of All Space, Detailed

0, 0 0,
Order 7 | Wreckage Research 1 1111% | 10 4.1% 11 4,4%

Reaching to the information of

0, 0 0,
survivors within 10 Minutes 0 0,0% 3 1,2% 3 1.2%

Creating an Access Way to
Survivor

Continuing the Research until
there is no dead or alive left under | 3 | 33,3% | 123 | 50,8% | 126 | 50,2%
the wreckage

4 |444% | 15 | 62% | 19 | 7,6%

Table 44 Index of Ordered Statements

Information Gathering of Location and Structures Before the

16,5%
Search
Closing open valves and securing the wreckage 14,0%
Rough Surface Scanning, Superficial Wreckage Search 15,9%
Research of All Space, Detailed Wreckage Research 13,3%
Reaching to the information of survivors within 10 Minutes 18,7%
Creating an Access Way to Survivor 12,3%
Continuing the Research until there is no dead or alive left under

9,1%
the wreckage

In the Index calculation, statistical proportional alterations of observation values

show differences according to the time and location. At the end of index calculation
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of concatenated statements, the statement with 18,7% which includes “Reaching to
the information of survivor within 10 Minutes” takes the first place. The other

statements are included with their order below.

Q4. Please mark each search and rescue components according to their importance

level.
Table 45 Search and Rescue Components
D1. Gender?
Line Statement Women Man Total Group
Total
n % n % n %
Not Important At 22,2 0 0
Al 2 % 0 0,0% 2 0,8%
0,8%
Not Important 0 0,0% 0 0,0% 0 0,0%
Q4. Time Wont Affect 0 [00%| 2 |08%]| 2 |08%]| 08%
11,1 17,8 17,5
Important 1 % 43 % 44 %
66,7 81,4 80,9 98.4%
Most Important 6 % 197 % 203 %
Not 'mgcl’lrtam AUl o oow| o |00%| o |o00%
0,8%
22,2
Not Important 2 % 0 0,0% 2 0,8%
Q4. Trained
Search Teams Wont Affect 0 0,0% 0 0,0% 0 0,0% | 0,0%
24,0 23,1
0, ’ ’
Important 0 0,0% 58 % 58 %
77,8 76,0 76,1 99,2%
Most Important 7 % 184 % 191 %
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Table 45 (continued)

Not Impclnlrtant At 0,0% 6 2.5% 6 2.4%
A 4,4%
Q4. Reaching Not Important 22,2 3 1,22 5 2,0%
% %
to the
information of |04 Affect L1015 | 62% | 16 | 6.4% | 6.4%
survivor %
within 10
! 44,4 29,3 29,9
Minutes Important % 71 % 75 %
22,2 60,7 59,4 59.2%
Most Important % 147 % 149 %
0,
Not Important At 0,0% 2 0,8% 2 0,8%
All +-
9.2%
Not Important 22,2 19 | 7.9% 21 | 8.4%
Q4. Existence P % o7 70
of Support
Team and Wont Affect 44| gg 1322 o | 307 | 327%
% %
Volunteers
33,3 455 45,0
Important % 110 % 113 %
13,6 13,1 °8.2%
0 ) )
Most Important 0,0% | 33 % 33 %
Not Imiglrtant At 0.0% 0 0,0% 0 0.0%
1.6%
Q4. 22,2
Conducting Not Important 0 2 0.8% 4 1,6%
%
the Wreckage
Search Wont Affect 0,0% | 10 |41% | 10 |40% | 4,0%
Activities with
Technological
33,3 57,0 56,2
Tools Important % 138 % 141 %
44,4 38,0 38,2 4%
Most Important % 92 % 96 %
Not Imgglrtant At 0,0% 0 0,0% 0 0,0%
0,8%
Not Important 222 0 0,0% 2 0,8%
Q4. % ’ ’
Technological
Competency Wont Affect 0,0% 7 2,9% 7 28% | 2,8%
of Tools
66,7 55,8 56,2
Important % 135 % 141 %
111 41,3 40,2 204%
Most Important % 100 % 101 %
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Table 45 (continued)

Not Imgt?lrtant At 0,0% 0 0,0% 0 0,0%
0,8%
Q4 Not Important 25/(')2 0 0,0% 2 0,8%
Technological
Sufficiency of Wont Affect 00% | 21 |87% | 21 |84% | 8,4%
Tools for
Activities 33,3 45,9 454
Important % 111 % 114 %
44,4 45,5 455 20.8%
Most Important % 110 % 114 %
Not Important At 111 0 0
Al % 0 0,0% 1 0,4%
4,0%
Q4. The Pace Not Important 2;')2 7 2,9% 9 3,6%
of Rescuing
Actions from Wont Affect 0,0% | 16 |6,6% | 16 | 64% | 6,4%
Wreckage
38,8 37,5
0, ' )
Important 0,00 | 94 % 94 %
66,7 51,7 52,2 59.0%
Most Important % 125 % 131 %
Not Important At
All 0,0% 0 0,0% 0 0,0%
2,0%
Q4. Accuracy Not Important 222 1 3 190 | 5 |20%
of Survivor % ' '
Information
Wont Affect 0,0% 9 3, 7% 9 3,6% | 3,6%
22,2 39,3 38,6
Important % 95 % 97 %
55,6 55,8 55,8 4%
Most Important % 135 % 140 %

Q5. What is the importance of the phrases, when you consider the survivor

and Rescue Activities” under wreckage?
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Table 46 Important Statements at Search And Rescue

D1. Gender?
Line Statement Women Man Total Group
Total
n % n % n %
Not Important At 22,2 0 0
All 2 % 0 0,0% 2 0,8%
0,8%
Q5. Early/Fast Not Important 0 0,0% 0 0,0% 0 0,0%
Transportation
W'tht(\)/tehhe'c'es Wont Affect 0 [00%| 7 |29%| 7 |28%]| 28%
Location
22,2 20,7 20,7
Important 2 % 50 % 52 %
55,6 76,4 75,7 20.4%
Most Important 5 % 185 % 190 %
Not Important At 22,2 0 0
All 2 % 0 0,0% 2 0,8%
1,2%
Not Important 0 0,0% 1 0,4% 1 0,4%
Q5. Wreckage
Construction Wont Affect 0 |00w | a7 | 24| a7 | BT | 1870
Features % %
44,4 49,6 49,4
Important 4 % 120 % 124 %
33,3 30,6 30,7 80,1%
Most Important 3 % 74 % 77 %
Not 'mi‘ﬂtam AU 0 loow| 1 |04%w| 1 |o04%
2,0%
Q5. Rescue Not Important 3 33’3 1 0,4% 4 1,6%
Teams with 0
Knowledge of 22,2 20,7 20,7 0
Disaster Zone Wont Affect 2 % 50 % 52 % 20,7%
/ Building
33,3 50,4 49,8
Important 3 % 122 % 125 %
11,1 28,1 27,5 77.3%
Most Important 1 % 68 % 69 %
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Table 46 (continued)

Not Imgt?lrtant At 0,0% 6 2.5% 6 2.4%
Q5. Reachi 22,2 0%
. Reaching , 0 0
to the Not Important % 2 0,8% 4 1,6%
information of 111
survivor Wont Affect o 16 | 66% | 17 |68% | 6,8%
e %
within 10
Minutes 11,1 33,1 32,3
Important % 80 % 81 %
55,6 57,0 57,0 99.2%
Most Important % 138 % 143 %
Not Img(ilrtant At 0,0% 0 0,0% 0 0,0%
0,8%
Not Important 22,2 0 0,0% 2 0,8%
Q5. Sufficient P % o7 G/
Number of 111
Technical Wont Affect 0/’ 2 ,8% 3 12% | 1,2%
Devices 0
444 43,8 43,8
Important % 106 % 110 %
22,2 55,4 54,2 96.0%
Most Important % 134 % 136 %
Not Img(ilrtant At 0,0% 0 0,0% 0 0,0%
0,8%
22,2
Not Important o 0 0,0% 2 0,8%
Q5. Interfering 0
with Trained Wont Affect 00% | 4 |17%| 4 |16% | 1,6%
Teams
44,4 26,4 27,1
Important % 64 % 68 %
33,3 71,9 70,5 o7.6%
Most Important % 174 % 177 %
Not Imgﬁlrtant At 0.0% 5 0,8% 2 0,8%
13,1%
Not Important 22,2 29 120 31 124
% % %
Q5. Overload
of Trained 0 331 31,9 0
Search Teams Wont Affect 0,0% | 80 % 80 % 31,9%
55,6 29,8 30,7
Important % 72 % 77 %
22,2 24,4 24,3 >0.0%
Most Important % 59 % 61 %
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Table 46 (continued)

Not Imiclnlrtant At 0,0% 0 0,0% 0 0,0%
Q5. Accuracy 229 1,6%
of and Not Important o 2 |08% | 4 |16%
- %
Confirmed
Survivor 0 0 0 0
Information Wont Affect 00% | 13 [54% | 13 |52% | 52%
under
33,3 55,0 54,2
Wreckage Important % 133 % 136 %
44,4 38,8 39,0 93.2%
Most Important % 94 % 98 %
Not Imiglrtant At 0,0% 0 0,0% 0 0,0%
10,4%
Q5. Sufficient Not Important 22,2 24 1 99% | 26 10.4
% %
Number of
Wreckage 0 21,5 20,7 0
Search Wont Affect 0,0% | 52 % 52 % 20,7%
Methods
444 45,0 45,0
Important % 109 % 113 %
33,3 23,6 23,9 08.9%
Most Important % 57 % 60 %
Not Imiglrtant At 0.0% 1 0,4% 1 0,4%
6,0%
Not Important 23/(’)2 12 | 5,0% 14 | 5,6%
Q5. Features
of Wrecked Wont Affect 222 | g3 | 384 | g5 | 378 | 3780
L % % %
Building
44,4 40,1 40,2
Important % 97 % 101 %
11,1 16,1 15,9 °6.2%
Most Important % 39 % 40 %

Q6. According to your experiences, how would you divide 100 points to Search and

Rescue works’ importance?
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Table 47 Search and Rescue Works’ Importance

D1. Gender?
Total
Women Man
% % %
Q6. Search 46,7 53,9 53,6
Q6. Rescue 53,3 46,1 46,4

Female participants placed importance to Search activities with 46,7%, meanwhile
male participants number is recorded as 53,9%. In total, participation to Search
Activities is recorded as 53,6%. Female participants placed importance to Rescue
activities with 53,3%, meanwhile male participants number is recorded as 46,1%. In

total, participation to Rescue Activities recorded as 46,4%.

Q7. When you consider your experiences in search and rescue in general, how would

you divide 100 points to the time that is spent to search and rescue activities?

Table 48 The Time at Search and Rescue

D1. Gender?
Total
Women Man
% % %
Q6. Search 53,8 42,4 42,8
Q6. Rescue 46,2 57,6 57,2

With this question, the percentage evaluation of time of spared for search and rescue
activities is asked. According to the experiences of the participants, the total time

ratio for rescue activities is 57,2%, meanwhile the search rescue time is 42,8%.
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Q8. What is the crucial point of a successful search and rescue activity?

Table 49 Succesful Search and Rescue

D1. Gender?
Q8. What is the crucial Total
point of a successful Women Man
search and rescue activity?
n % n % n %

Pace/Speed 2 11,8% 66 9,7% 68 9,8%
Technology 3 17,6% 49 7,2% 52 7,5%
Training 1 5,9% 114 16,8% 115 16,6%
Equipment and Hardware 4 23,5% 173 25,6% 177 25,5%
Organization/Team 1 5,9% 34 5,0% 35 5,0%
Personnel 1 5,9% 82 12,1% 83 12,0%
Security/Consistency 0 0,0% 43 6,4% 43 6,2%
Exercise 3 17,6% 37 5,5% 40 5,8%
Experience 2 11,8% 61 9,0% 63 9,1%
Communication 0 0,0% 7 1,0% 7 1,0%
Silence 0 0,0% 8 1,2% 8 1,2%
Dogs 0 0,0% 3 0,4% 3 0,4%

Q9. Please mark the technical/systems/tools or devices that you used for search and

rescue under wreckage.
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Table 50 Search and Rescue Tools and Techniques

Q9. Please mark the D1. Gender?
technical/systems/tools or Total
devices that you used for Women Man
search and rescue under
n % n % n %
wreckage.
Search and Rescue 2 5,9% 45 5,2% 47 5,2%
Decision Support Systems
Search Dog Under Wreck 5 14,7% 180 20,9% 185 20,6%
S“”’"’uonr d';'rs\t/f/?g;i Tools 7 20,6% | 214 | 248% | 221 | 24,7%
Survivor Scanning Tools 0 0 0
Under Wreck 6 17,6% 175 20,3% 181 20,2%
Remote Search Robots 0 0,0% 4 0,5% 4 0,4%
Mobile Phone With SAR 5 147% | 10 1,2% 15 1,7%
Application
Wireless Hardwares
(Tablets, laptops except 3 8,8% 14 1,6% 17 1,9%
phones)
Geograpg;:‘t'em‘;orma“o“ 2 5,9% 64 7,4% 66 7,4%
Sensor Systems 1 2,9% 122 14,2% 123 13,7%
Facebook/Twitter (Social 0 0,0% 3 0,3% 3 0,3%
Networks)
Detection Radar 3 8,8% 26 3,0% 29 3,2%
Wearable Computer 0 0,0% 5 0,6% 5 0,6%

Q10. According to your experiences, please put the search and rescue methods in

order from the weakest to the strongest.
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Table 51 Search And Rescue Methods

D1. Gender?
. Group
Line Statement Women Man Total Total
n % n % n %
Weakest 2 22,2% 30 12,4% 32 12,7%
33,9%
Weak 2 22,2% 51 21,1% 53 21,1%
Q10. Search and
Resc;jp'zg‘r:t's'on Medium 4 | 444% | 93 | 384% | 97 | 386% | 386%
Systems
Powerful 1 11,1% 63 26,0% 64 25,5%
27,5%
Most Powerful 0 0,0% 5 2,1% 5 2,0%
Weakest 2 22,2% 9 3,7% 11 4,4%
13,9%
Weak 1 11,1% 23 9,5% 24 9,6%
Q10. Search Dog Medium o | 00% | 74 |306% | 74 |205% | 295%
Under Wreck
Powerful 6 66,7% 73 30,2% 79 31,5%
56,6%
Most Powerful 0 0,0% 63 26,0% 63 25,1%
Weakest 2 22,2% 0 0,0% 2 0,8%
2,8%
Weak 1 11,1% 4 1,7% 5 2,0%
Q10. Survivor
Listening Tools Medium 0 00% | 62 | 256% | 62 | 247% | 24,7%
under Wreck
Powerful 6 66,7% 109 45,0% 115 45,8%
72,5%
Most Powerful 0 0,0% 67 27,7% 67 26,7%
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Table 51 (continued)

Weakest 25/(')2 3 1,2% 5 2,0%
9,6%
11,1
Weak % 18 | 7,4% 19 | 7,6%
Q10. Survivor °
Scanning ; 0 32,2 311 0
Tools Under Medium 0,0 | 78 % 78 % 31,1%
Wreck
44 4 30,2 30,7
Powerful % 73 % 77 %
22,2 28,9 28,7 29.4%
Most Powerful % 70 % 72 %
33,3 11,2 12,0
Weakest % 27 % 30 %
16,5 15,9 2r.9%
0, ' y
Weak 0,0% | 40 % 40 %
Q10. Remote
. 11,1 318 31,1 .
Search Robots Medium % 77 % 78 % 31,1%
44,4 25,6 26,3
Powerful % 62 % 66 %
11,1 14,9 14,7 41.0%
Most Powerful % 36 % 37 %
Weakest 00% | 20 [83% | 20 | 8,0%
333 15,7 16,3 24,3%
Q10. Mobile Weak % | B | M| %
Phone With
SAR Medium 444 1 o1 | 900 | o5 | 498 | 4g 80
L % % %
Application
22,2 22,3 22,3
Powerful % 54 % 56 %
25,9%
Most Powerful 0,0% 9 3,7% 9 3,6%
Weakest 0,0% 12 | 5,0% 12 | 4,8%
21,1%
Q10. Wireless Weak 444 37 153 41 16,3
% % %
Hardwares
(Tablets, : 111 47,9 46,6 0
laptops except Medium % 116 % 117 % 46,6%
phones)
44,4 30,2 30,7
Powerful % 73 % 77 %
32,3%
Most Powerful 0,0% 4 1,7% 4 1,6%
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Table 51 (continued)

Weakest 0,0% 9 3,7% 9 3,6%
16,3%
Weak 6&7 26 18(’)7 32 102/(’)7
Q10.
Geographical . 22,2 42,6 41,8 0
Information Medium % 103 % 105 % 41,8%
Systems
111 38,8 37,8
Powerful % 94 % 95 %
41,8%
Most Powerful 0,0% 10 4,1% 10 4,0%
Weakest 0,0% 4 1,7% 4 1,6%
8,4%
Weak 23/(’)2 15 | 6,2% 17 | 6,8%
Q10. Sensor
. 77,8 26,0 27,9 0
Systems Medium % 63 % 70 % 27,9%
52,5 50,6
0 ) )
Powerful 0,0% | 127 % 127 %
13,6 13,1 03,7%
0 ] ]
Most Powerful 0,0% 33 % 33 %
22,2 57,0 55,8
Weakest % 138 % 140 %
77,8 26,0 27,9 83.7%
Q10. Weak % 63 % 70 %
Facebook/Twi
tter (Social Medium 0,0% | 28 116 28 112 11,2%
% %
Networks)
Powerful 0,0% 12 5,0% 12 4,8%
5,2%
Most Powerful 0,0% 1 0,4% 1 0,4%
Weakest 0,0% 6 2,5% 6 2,4%
12,7%
Weak 33,3 23 | 95% | 26 104
% %
Q10.
Detection . 22,2 32,2 31,9 0
Radar Medium % 78 % 80 % 31,9%
22,2 40,9 40,2
Powerful % 99 % 101 %
55,4%
Most Powerful 22,2 36 14,9 38 151

%

%

%
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Table 51 (continued)

Weakest 0 0,0% 9 3,7% 9 3,6%
33,1%
Weak 4 4;24 70 23(’)9 74 2&5
Q10.
Wearable . 22,2 44,6 43,8 0
Computer Medium 2 % 108 % 110 % 43,8%
33,3 19,0 19,5
Powerful 3 % 46 % 49 %
23,1%
Most Powerful 0 0,0% 9 3,7% 9 3,6%

Q11. Please put the wreckage construction type in order from the MOST
EFFECTIVE TO SAVE A SURVIVOR to LEAST EFFECTIVE in search and rescue
methods after your consideration of the evaluation of existed technical for each type
of wreckage construction. (1 IS THE MOST SUCCESSFUL, 5 IS THE WEAKEST)

Table 52 Construction Types

D1. Gender?
Line Statement Women Man Total
n % n % n %
Steel 3 | 333% | 161 | 66,5% | 164 | 65,3%
L= Wooden 4 | 444% | 46 | 19,0% | 50 | 19,9%
Ferro-Concrete 0 00% | 24 | 99% | 24 | 9,6%
Masonry 2 | 222% | 11 4,5% 13 5,2%
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Table 52 (continued)

Steel 11,1% | 52 | 21,5% | 53 | 21,1%

o Wooden 33,3% | 70 | 28,9% | 73 | 29,1%
Ferro-Concrete 44,4% | 103 | 42,6% | 107 | 42,6%

Masonry 11,1% | 17 7,0% 18 7,2%

Steel 33,3% 7 2,9% 10 4,0%

3 Wooden 11,1% | 120 | 49,6% | 121 | 48,2%
Ferro-Concrete 33,3% | 90 | 37,2% | 93 | 37,1%

Masonry 22,2% | 25 | 10,3% | 27 | 10,8%

Steel 22.2% | 22 9,1% 24 9,6%

4 Wooden 11,1% 6 2,5% 7 2,8%
Ferro-Concrete 22,2% | 25 | 10,3% | 27 | 10,8%

Masonry 44,4% | 189 | 78,1% | 193 | 76,9%

Q12. How do you describe the evaluation of effectiveness of existed technologies

search and rescue activities?

Table 53 Existing Technologies

in

Q12. How do you describe

D1. Gender?

the evaluation of

effectiveness of existed Women

Man

Total

technologies in search and

rescue activities?

%

%

%

Not Effective At All 0

0,0%

0,4%

0,4%
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Not Effective 3 33,3% 89 36,8% 92 36,7%

Moderately Effective 3 33,3% 47 19,4% 50 19,9%
Effective 3 33,3% 95 39,3% 98 39,0%
Very Effective 0 0,0% 10 4,1% 10 4,0%

Q13. What are the situations that existed technologies are effective?

Table 54 Effective Sides of Existing Technologies

D1. Gender?
Q13. What are the situations that Total
. . . Women Man
existed technologies are effective?
n % n % n %
Our country has a str_ong search 0 0,0% 74 39,4% 74 38.5%
and rescue organizations
Search and rescue tools are very 1 25 0% 54 28.7% 55 28.6%

powerful at our organization

Search and rescue system is the
one with informatics based 0 0,0% 10 5,3% 10 5,2%
automatic system

Searching and rescuing the alive
underground does not require 0 0,0% 22 11,7% 22 11,5%
highly technological gadgets

Natural disasters rarely happen in
our country, therefore existing 2 50,0% 11 5,9% 13 6,8%
technologies are sufficient.

Only few people can be rescued
from under wreckage, existing 1 25,0% 17 9,0% 18 9,4%
technologies are sufficient.
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Q14. What are the situations that existed technologies are not effective?

Table 55 Not Effective Sides of Existing Technologies

Q14. What are the D1. Gender?
situations that existed Total
. Women Man
technologies are not
effective? n % n % n %

Turkey search and rescue
organizations are not 2 13,3% 45 12,5% 47 12,5%
strong enough.

Search and Rescue Tools
are not powerful at our 5 33,3% 53 14,7% 58 15,4%
organization

Search and rescue system
is not supported by 2 13,3% 75 20,8% 77 20,5%
information systems

Searching and rescuing the
alive underground requires
highly technological
gadgets

2 13,3% 85 23,5% 87 23,1%

Natural disasters oftenly
happen in our country, in
addition to this existing 1 6,7% 42 11,6% 43 11,4%
technologies are not
sufficient.

A lot of people can be
rescued from under
wreckage, if the existing
technologies are sufficient

3 20,0% 61 16,9% 64 17,0%

Q15. Please put an “X” to the options regarding to existed technological features of
tools that are used in general search and rescue actions which are effective, after

you consider your experiences.
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Table 56 Features of Existing Tools

D1. Gender?
Line Statement Women Man Total Group
Total
n % n % n %
I Absolutely Not 3 33,3 21 | 87% | 24 | 9.6%
Agree %
12,4 12,0 2L,5%
0 l )
Q15 - Search Not Agree 0 0,0% | 30 % 30 %
and rescue 333
activity tools Uncertain 3 % 12 | 50% | 15 |6,0% | 6,0%
are expensive
11,1 39,7 38,6
| Agree 1 % 96 % 97 %
22,2 34,3 33,9 ra5%
| Absolutely Agree 2 % 83 % 85 %
I Absolutely Not 0 0,0% 1 0,4% 1 0,4%
Agree
3,6%
22,2
Not Agree 2 % 6 2,5% 8 3,2%
Q15 - Tools
are In use are Uncertain o |22 47 |70% | 19 |76% | 7.6%
imported %
44,4 38,8 39,0
| Agree 4 % 94 % 98 %
11,1 51,2 49,8 56.8%
I Absolutely Agree 1 % 124 % 125 %
I Absolutely Not 0 12,4 12,0
Agree 0 0,0% | 30 % 30 %
29,5%
Not Agree 1 101/(’) 1 43 107/(’)8 44 1;’) 5
Q15 - Itis
hard to supply . 444 26,0 26,7 0
of tools are in Uncertain 4 % 63 % 67 % 26,7%
use
33,3 31,0 311
| Agree 3 % 75 % 78 %
11,1 12,8 12,7 43.8%
I Absolutely Agree 1 % 31 % 32 %
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Table 56 (continued)

I Absolutely Not 0,0% 14 5,8% 14 5.6%
Agree
Q15-Th 11,1 22,7 22,3 27.9%
- There , , )
are no Not Agree % 55 % 56 %
domestic tools
or domestic Uncertain 738 73 302 80 31,9 31,9%
% % %
tools are of
poor quality 0 26,4 255
| Agree 0,0% | 64 % 64 %
111 14,9 14,7 40.2%
I Absolutely Agree % 36 % 37 %
I Absolutely Not 0,0% 15 6.2% 15 6.0%
Agree
22,7 21,9 2r.9%
0, ' y
Q15 - Trusting Not Agree 0,0% | 55 % 55 %
to domestic
tools are Uncertain 738 80 331 87 34.7 34,7%
e % % %
difficult.
111 29,8 29,1
I Agree % 72 % 73 %
37,5%
| Absolutely Agree 101/(')1 20 |83% | 21 |84%
I Absolutely Not 0,0% 24 9,9% 24 9,6%
Agree 28.79%
- 1 0
Q15 - There 11,1 19,4 191
are no Not Agree 47 48
- % % %
sufficient or
experiment . 44 4 20,2 21,1 0
personnel for Uncertain % 49 % 53 % 21,1%
tool
. 44.4 40,1 40,2
maintenance. I Agree % 97 % 101 %
10,3 10,0 20.2%
0 ] ]
I Absolutely Agree 0,0% | 25 % 25 %

Q16. If you give an importance level degree to the all factors below, how would you

consider?
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Table 57 Importance Levels

D1. Gender?
Line Statement Women Man Total Group
Total
n % n % n %
Not 'mi‘?lrta”t AUl o oow| o |00%| o |00%

Q16 - The 0,0%
existence of Not Important 0 0,0% 0 0,0% 0 0,0%
information

regarding Wont Affect 2 |22 4 11| 6 |24% | 24%

survivors % ' ' '

under
444 36,4 36,7
wreckage Important 4 % 88 % 92 %
333 62,0 61,0 97.6%
Most Important 3 % 150 % 153 %
Not 'mg‘ilna“t AUV o oow| o |00%| o |o00%
0,0%
Q16 - The fast Not Important 0 0,0% 0 0,0% 0 0,0%
pace of
_reaching the Wont Affect 2 |22 1 | 4w | 3 |12%]| 1.2%
information of %
survivors
11,1 34,7 33,9
Important 1 % 84 % 85 %
66,7 64,9 64,9 98.8%
Most Important 6 % 157 % 163 %
Not 'mi‘ilrta“t AU o oow| o |00%| o |00%
2,4%
Q16 -
. Not Important 0 0,0% 6 2,5% 6 2,4%
Information of
the numbers of
survivors Wont Affect 3 33,3 26 10.7 29 116 11,6%
% % %
under
wreckage 44 4 51,2 51,0
Important 4 % 124 % 128 %
22,2 35,5 35,1 86,1%
Most Important 2 % 86 % 88 %
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Table 57 (continued)

Not Imiclnlrtant At 0,0% 0 0,0% 0 0,0%
11 8,4%
' 0, 0,
Q16 - Not Important % 20 | 8,3% 21 | 8,4%
Territorial
Ground Wont Affect 333 1 73 3021 46 | 303 5559
% % %
Structure
44 .4 50,4 50,2
Important % 122 % 126 %
11,1 11,2 11,2 oL.4%
Most Important % 27 % 28 %
Not Imiglrtant At 0,0% 0 0,0% 0 0,0%
2,0%
Q16 -
. Not Important 0,0% 5 2,1% 5 2,0%
Survivor
Detection
Tools with Wont Affect 22,2 25 103 27 108 10,8%
. % % %
Technological
ground 444 53,7 53,4
Important % 130 % 134 %
33,3 33,9 33,9 87.3%
Most Important % 82 % 85 %
Not Imiglrtant At 0.0% 0 0,0% 0 0,0%
0,8%
Not Important 0,0% 2 0,8% 2 0,8%
Q16 - Search 22,2 0 0 0
Method in Use Wont Affect % 21 8,7% 23 9,2% | 9,2%
22,2 57,4 56,2
Important % 139 % 141 %
55,6 33,1 33,9 20,0%
Most Important % 80 % 85 %
Not Imgglrtant At 0,0% 0 0,0% 0 0,0%
0,8%
Not Important 0,0% 2 0,8% 2 0,8%
Q16 -
Experience of |\t Atfect 2221 50 183w | 22 |88% | 88%
Search Teams %
44.4 27,7 28,3
Important % 67 % 71 %
33,3 63,2 62,2 20.4%
Most Important % 153 % 156 %
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Table 57 (continued)

Not 'mi‘?lrta”t AUl o oow| o |00%| o |o00%
10,0%
Q16 - Not Important 1 111 24 | 9,9% 25 100
. % %
Number/Densi
ty of Search 33,3 31,0 311 0
and Rescue Wont Affect 3 % 75 % 78 % 31,1%
Teams
33,3 40,9 40,6
Important 3 % 99 % 102 %
22,2 18,2 18,3 29.0%
Most Important 2 % 44 % 46 %
Not 'mg‘ilna“t AUV o oow| o |00%| o |o00%
0,4%
Not Important 0 0,0% 1 0,4% 1 0,4%
Q16 -
Certainty of wont Affect 3 | B3 16 |66% | 19 | 7.6% | 7.6%
Survivor %
Information
11,1 48,8 47,4
Important 1 % 118 % 119 %
55,6 44,2 44,6 92.0%
Most Important 5 % 107 % 112 %
Not 'mg‘ilna“t AU o oow | 2 |osw| 2 |o08%
4,0%
Q16 - Not Important 0 0,0% 8 3,3% 8 3,2%
Content/Detail
s of Survivor Wont Affect 4 44,4 47 194 51 20,3 20,3%
. % % %
Information
11,1 47,1 458
Important 1 % 114 % 115 %
44.4 29,3 29,9 T.1%
Most Important 4 % 71 % 75 %

Q17. Could you indicate the sufficiency levels of techniques/tools and devices of

search and rescue activities suggested below?
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Table 58 Sufficiency Levels of Tools & Techniques

D1. Gender?
Line Statement Women Man Total
n % n % n %
enough/ needs 55,6 66,5 66,1
Q17 - development S % 161 % 166 %
Seismometer not applicable/ not A 444 | o | 35 | oo | 339
sufficient % % %
. enough/ needs 77,8 83,5 83,3
Q17 - Survivor development ! % 202 % 209 %
Listening Tools -
under Wreck not applicable/ not 5 22,2 40 16,5 42 16,7
sufficient % % %
enough/ needs 77,8 89,7 89,2
Q17 - development ! % 217 % 224 %
Megaphones not applicable/ not ) 222 |, | 103 | ., | 108
sufficient % % %
enough/ needs 77,8 94,6 94,0
Q17 - Digging development ! % 229 % 236 %
Tools i
not appll_ca_\ble/ not 5 22,2 13 5,4% 15 6.0%
sufficient %
enough/ needs 33,3 717 76,1
development 3 % 188 % 191 %
Q17 — Dogs -
not applicable/ not 6 66,7 54 22,3 60 23,9
sufficient % % %
Q17 - enough/ needs 22,2 42,6 41,8
Wired/Wireless development ? w | M w | ] %
Information not applicable/ not 77,8 57,4 58,2
Systems sufficient ! % 139 % 146 %
enough/ needs 4 44,4 79 29,8 76 30,3
Q17 — Mobile development % % %
Technologies not applicable/ not 55,6 70,2 69,7
sufficient > % 170 % 175 %
enough/ needs 5 22,2 28 11,6 30 12,0
Q17 — Data development % % %
Fusion not applicable/ not 77,8 88,4 88,0
sufficient ! % 214 % 221 %
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Table 58 (continued)

enough/ needs 55,6 m 18,2 49 19,5
Q17 — Wearable development % % %
Technologies not applicable/ not 444 | oo | 8L8 | o5, | 805
sufficient % % %
enough/ needs 44,4 11,2
Q17 - Search development % 24| 9.9% | 28 %
and Rescue t applicable/ not 55,6 90,1 88,8
Robots not applicable/ no : : ,
sufficient % 218 % 223 %
Q17— enough/ needs 44,4 16,1 17,1
Systems not applicable/ not 55,6 83,9 82,9
Softwares sufficient % 203 % 208 %
Q17— enough/ needs 55,6 40,5 41,0
Information not applicable/ not 44,4 59,5 59,0
Systems sufficient % 144 % 148 %
enough/ needs 88,9 63,2 64,1
Ql7- development % 153 % 161 %
Communitcation -
Technologies not applicable/ not 111 89 36,8 90 359
sufficient % % %
enough/ needs 77,8 62,0 62,5
development % 150 % 157 %
Q17 - GPS -
not applicable/ not 22,2 92 38,0 94 37,5
sufficient % % %

Q18. How would the changing the existed tools and devices with modern tools
informatics effect the search and rescue phases?

Table 59 Modern Tools of Informatics Effects

of

Q18. How would the
changing the existed tools

D1. Gender?

Total

Women Man

and devices with modern

tools of informatics effect
the search and rescue n % n % n %

phases?
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It absolutely deteriorates 0 0,0% 0 0,0% 0 0,0%
Deteriorates 0 0,0% 2 0,8% 2 0,8%

Wont Affect 0 0,0% 0 0,0% 0 0,0%
Enhance 6 66,7% 57 23,6% 63 25,1%

It absolutely enhance them 3 33,3% 183 75,6% 186 74,1%

Q19. Does changing the tools and devices in existed phases with more informatic
tools and devices provide a progress regarding the detection of survivors under

wreckage in those existed phases?

Table 60 Information Systems Effect

Q19. Does changing the D1. Gender?

tools and devices in Total
existed phases with more Women Man

informatic tools and
devices provide a progress
regarding the detection of n % n % n %
survivors under wreckage

in those existed phases?

It absolutely deteriorates 0 0,0% 0 0,0% 0 0,0%
Deteriorates 0 0,0% 4 1,7% 4 1,6%

Wont Affect 2 22,2% 1 0,4% 3 1,2%
Enhance 4 44,4% 61 25,2% 65 25,9%

It absolutely enhance them 3 33,3% 176 72,7% 179 71,3%
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APPENDIX E: EHDS Source Code

Splash Screen

package com.via.adits;

import android.content.Intent;

import android.content.SharedPreferences;

import android.content.pm.ActivityInfo;

import android.os.Bundle;

import android.support.v7.app.AppCompatActivity;

import android.view.View;

import android.view.Window;

import android.view.WindowManager;

import android.view.animation.Animation;

import android.view.animation.AnimationUtils;

import android.widget.ImageView;

import android.widget. TextView;

[*This function has been created for Splash Screen*/

public class SplashScreen extends AppCompatActivity {
/*onCreate method defines what will happen when created the screen*/
@Override
protected void onCreate(Bundle savedinstanceState) {

super.onCreate(savedInstanceState);

//No title will be shown

requestWindowFeature(Window.FEATURE_NO_TITLE);

//Bottom navigation bar of Android will not be shown.
getWindow().setFlags(WindowManager.LayoutParams.FLAG_LAYOUT_NO_LIMIT
S, WindowManager.LayoutParams.FLAG_LAYOUT_NO_LIMITS);

//No Status Bar will be shown

View decorView = getWindow().getDecorView();

int uiOptions = View.SYSTEM_UI_FLAG_FULLSCREEN;

decorView.setSystemUiVisibility(uiOptions);

/lwelcome_screen layout will be loaded as this classes layout

setContentView(R.layout.splash_screen);

/IThis screen will always shown vertical
this.setRequestedOrientation(Activityinfo.SCREEN_ORIENTATION_PORTRAIT);

/Variable definitions will be made under this block.

ImageView appLogo = (ImageView) findViewByld(R.id.appLogoSplash);

TextView aditsSplash = (TextView) findViewByld(R.id.adits2);

TextView aditsLong = (TextView) findViewByld(R.id.adits3);

TextView companyName = (TextView) findViewByld(R.id.companyName);

Animation animation_i =
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AnimationUtils.loadAnimation(getApplicationContext(), R.anim.rotate_clockwise);
//Setting the duration of the animation as 3000 milliseconds = 3 seconds
animation_i.setDuration(3000);
appLogo.setAnimation(animation_i);
animation_i.setAnimationListener(new Animation.AnimationListener() {

[*Defines what will happen on the start of the animation*/

@Override

public void onAnimationStart(Animation animation) {

¥

[*Defines what will happen on the end of the animation*/
@Override

public void onAnimationEnd(Animation animation) {

//Ends the animation

finish();

//1f the app runned for first time open WelcomeScreen

SharedPreferences prefs =

getSharedPreferences("prefs",MODE_PRIVATE);

if (prefs.getBoolean("firstrun”, true)) {
prefs.edit().putBoolean("firstrun”, false).apply();
startActivity(new Intent(getApplicationContext(), WifiScreen.class));

finish();
¥
//Else open WifiScreen.
else {
startActivity(new Intent(getApplicationContext() , WifiScreen.class));
finish();
}
¥
/*Defines what will happen on animation repeat™/
@Override
public void onAnimationRepeat(Animation animation) {
}
b
¥
/*Defines what will happen during the animation*/
@Override

protected void onResume() {
super.onResume();

¥
¥

Welcome Screen

package com.via.adits;
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import android.annotation.SuppressLint;
import android.app.ProgressDialog;
import android.content.Context;
import android.content.Intent;
import android.content.pm.ActivityInfo;
import android.graphics.Color;
import android.net.wifi. WifiConfiguration;
import android.net.wifi. WifiManager;
import android.os.AsyncTask;
import android.os.Bundle;
import android.support.annotation.NonNull;
import android.support.v7.app.AppCompatActivity;
import android.util.Log;
import android.view.View;
import android.view.ViewGroup;
import android.view.Window;
import android.view.WindowManager;
import android.widget.AdapterView;
import android.widget.ArrayAdapter;
import android.widget.Button;
import android.widget.EditText;
import android.widget.ImageView;
import android.widget.RelativeLayout;
import android.widget.Spinner;
import android.widget. TextView;
import android.widget. Toast;
import com.via.adits.FunctionalUses.OnSwipeTouchListener;
import com.via.adits.FunctionalUses.ControlClass;
import com.via.adits.FunctionalUses.JsonSetter;
import org.jsoup.Jsoup;
import java.io.lOException;
import java.util.ArrayList;
import java.util.Arrays;
import java.util.List;
[*This class has been created for sending the Json information to the site*/
public class WelcomeScreen extends AppCompatActivity {
/*Defining the global variables to use in the processes of this class*/
public String healtInfo;
public int Position;
public boolean nameBoolean;
public boolean tcBoolean;
public boolean ageBoolean;
public boolean healthBoolean;
String[] health = {"Health Status"”, "Good", "Moderate", "Poor"};
String name;
String tc;
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String age;

String healthl;

Integer level;

public RelativeLayout relativeLayout;

/*Defines what will happen when the screen has been created*/

@SuppressLint("ClickableViewAccessibility™)

@Override

protected void onCreate(Bundle savedInstaveState) {
super.onCreate(savedInstaveState);

//No title will be shown
requestWindowFeature(Window.FEATURE_NO_TITLE);
//Bottom navigation bar of Android will not be shown.

getWindow().setFlags(WindowManager.LayoutParams.FLAG_LAYOUT_NO_LIMIT
S, WindowManager.LayoutParams.FLAG_LAYOUT _NO_LIMITS);

//No Status Bar will be shown

View decorView = getWindow().getDecorView();

int uiOptions = View.SYSTEM_UI_FLAG_FULLSCREEN;

decorView.setSystemUiVisibility(uiOptions);

/lwelcome_screen layout will be loaded as this classes layout

setContentView(R.layout.welcome_screen);

/IThis screen will turn if sensor of the phone sense the phone has turned
this.setRequestedOrientation(Activitylnfo.SCREEN_ORIENTATION_PORTRAIT);

//VVariable definitions will be made under this block.

ImageView appLogo = (ImageView) findViewByld(R.id.appLogo);

TextView adits = (TextView) findViewByld(R.id.adits);

TextView kayitText = (TextView) findViewByld(R.id.kayitText);

TextView companyNameWelcome = (TextView)
findViewByld(R.id.companyNameWelcome);

final EditText namelnput = (EditText) findViewByld(R.id.name_input);

final EditText tclnput = (EditText) findViewByld(R.id.tc_input);

final EditText agelnput = (EditText) findViewByld(R.id.age_input);

Button submitButton = (Button) findViewByld(R.id.submitBtn);

WifiManager wifiManager = (WifiManager)
getBaseContext().getApplicationContext().getSystemService(Context. WIFI_SERVIC
E);

relativeLayout = (RelativeLayout) findViewByld(R.id.welcomeScreen);

//Getting the instance of Spinner and applying OnltemSelectedL.istener on it

final Spinner healthinput = (Spinner) findViewByld(R.id.health_input);

final List<String> healthList = new ArrayList<>(Arrays.asList(health));

/[Creating a control class object to control processes.

final ControlClass controller = new ControlClass();

/[Creating a JsonClass object to send Json data.

final JsonSetter json = new JsonSetter();
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/*This function controls what will happen when swiping left(on Layout) */
relativeLayout.setOnTouchListener(new
OnSwipeTouchListener(WelcomeScreen.this){
@Override
public void onSwipeLeft() {
startActivity(new Intent(WelcomeScreen.this,WifiScreen.class));
finish();
by
b;
[*This function controls what will happen when the "SUBMIT" button
pressed*/
submitButton.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View view) {
nameBoolean = controller.editTextEmptyCheck(namelnput,
WelcomeScreen.this);
tcBoolean = controller.editTextEmptyCheck(tcInput,
WelcomeScreen.this);
ageBoolean = controller.editTextEmptyCheck(agelnput,
WelcomeScreen.this);
healthBoolean = controller.spinnerEmptyCheck(Position,
WelcomeScreen.this);
controlEditTexts(namelnput, tcinput, agelnput, nameBoolean, tcBoolean,
ageBoolean);
if (lnameBoolean && !tcBoolean && 'ageBoolean && !healthBoolean) {
name = namelnput.getText().toString();
tc = tclnput.getText().toString();
age = agelnput.getText().toString();
healthl = healtInfo.toString();
level = json.calculateLevel(age, healthl, WelcomeScreen.this);
Log.d("Name", name);
Log.d("tcNo", tc);
Log.d("Age", age);
Log.d("Health", healthl);
Log.d("Level", String.valueOf(level));
new sendData().execute();
}
¥

b
/l Initializing an ArrayAdapter
final ArrayAdapter<String> spinnerArrayAdapter = new
ArrayAdapter<String>(
this, android.R.layout.simple_spinner_item, healthList) {
@Override
public boolean isEnabled(int position) {
if (position == 0) {
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// Disable the first item from Spinner
/I First item will be use for hint
return false;

}else {
return true;

}

}
@Override

public View getDropDownView(int position, View convertView,
@NonNull ViewGroup parent) {
View view = super.getDropDownView(position, convertView, parent);
TextView tv = (TextView) view;
if (position == 0) {
/I Set the hint text color gray
tv.setTextColor(Color.GRAY);

}else {
tv.setTextColor(Color.BLACK);

L
return view;
¥
) _ | _ _
spinnerArrayAdapter.setDropDownViewResource(android.R.layout.simple_spinner_
item);
healthinput.setAdapter(spinnerArrayAdapter);

healthInput.setOnltemSelectedListener(new
AdapterView.OnltemSelectedListener() {
@Override
public void onltemSelected(AdapterView<?> parent, View view, int position,
long id) {
String selectedltemText = (String) parent.getltemAtPosition(position);
/I If user change the default selection
/I First item is disable and it is used for hint
if(position == 1){
healthinput.setBackground(getDrawable(R.drawable.health_green));
¥
else if(position == 2){
healthinput.setBackground(getDrawable(R.drawable.health_yellow));
}
else if(position == 3){
healthInput.setBackground(getDrawable(R.drawable.health_red));
¥
if (position > 0) {
/I Notify the selected item text
healtinfo = selectedltemText;
Position = position;
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}

by
/*This function controls what will happen when nothing selected*/
@Override
public void onNothingSelected(AdapterView<?> parent) {
¥
b

}

[*This function controls if EditTexts null or empty (or not) */
public void controlEditTexts(EditText name, EditText tc, EditText age, boolean
nameB, boolean tcB, boolean ageB) {

if (nameB) {
name.setBackground(getDrawable(R.drawable.edittext_bg_red));

} else if ('nameB) {
name.setBackground(getDrawable(R.drawable.edittext_bg));

}

if (tcB) {
tc.setBackground(getDrawable(R.drawable.edittext_bg_red));

}else if (!1tcB) {
tc.setBackground(getDrawable(R.drawable.edittext_bg));

}

if (ageB) {

age.setBackground(getDrawable(R.drawable.edittext_bg_red));

} else if ('ageB) {
age.setBackground(getDrawable(R.drawable.edittext_bq));

}

}

[*This function displays a message on the screen*/
public void showMessage(String message) {
Toast.makeText(this, message, Toast. LENGTH_SHORT).show();
}
[*This class is used for updating the data on the webpage*/
class sendData extends AsyncTask<Void, Void, Void> {
private ProgressDialog progress;
private boolean isSended;
[*This function controls what will happen before the process*/
@Override
protected void onPreExecute() {
progress = ProgressDialog.show(WelcomeScreen.this, "Sending...",
"JSON Information ", true);
progress.setCancelable(true);
¥
[*This function controls what will after before the process*/
@Override
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protected void onPostExecute(Void aVoid) {
progress.dismiss();
if (isSended){
showMessage("Data sended succesfully");
}
else{
showMessage("Couldn't send the Json data, please try again !");
¥
}
[*This function controls what will happen during the process*/
@Override
protected Void doInBackground(Void... voids) {
try {

Jsoup.connect("http://192.168.4.1/buffer*).data("u_name",
String.valueOf(name)).data("u_tcno", String.valueOf(" "+tc)).data(""u_age",
String.valueOf(age)).data(""u_healts", String.valueOf(healthl)).data("u_level",
String.valueOf(level)).post();

isSended = true;

} catch (IOException e) {
isSended = false;

}
return null;
}
}
}
Wi-Fi Screen

package com.via.adits;

import android.Manifest;

import android.annotation.SuppressLint;

import android.app.ProgressDialog;

import android.content.Context;

import android.content.Dialoginterface;

import android.content. Intent;

import android.content.pm.ActivityInfo;

import android.content.pm.PackageManager;
import android.location.LocationManager;

import android.net.wifi.ScanResult;

import android.net.wifi. WifiConfiguration;

import android.net.wifi. WifiManager;

import android.os.AsyncTask;

import android.support.v4.app.ActivityCompat;
import android.support.v4.content.ContextCompat;
import android.support.v4.widget.SwipeRefreshLayout;
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import android.support.v7.app.AlertDialog;
import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;
import android.util.Log;
import android.view.View;
import android.view.WindowManager;
import android.widget.AdapterView;
import android.widget.ImageView;
import android.widget.ListView;
import android.widget.RelativeLayout;
import android.widget. TextView;
import android.widget. Toast;
import com.via.adits.Adapters.WifiAdapter;
import com.via.adits.Adapters.WifiAddress;
import com.via.adits.FunctionalUses.OnSwipeTouchListener;
import org.json.JSONArray;
import org.json.JSONODbject;
import java.io.BufferedReader;
import java.io.InputStream;
import java.io.InputStreamReader;
import java.net.HttpURLConnection;
import java.net.URL;
import java.util. ArrayList;
import java.util.List;
public class WifiScreen extends AppCompatActivity {
[*Public Definitions*/
I/ Personal Information TextViews
TextView nameTxt;
TextView tcTxt;
TextView ageTxt;
TextView healthTxt;
TextView level Txt;
TextView networkTxt;

//Wifi List

ListView wifiList;

//Information Tab at the bottom of the screen
ImageView warning;

TextView warningTxt;

//Refreshing functions object
SwipeRefreshLayout swipeRefreshLayout;

I/l Managers

WifiManager wifiManager;
LocationManager locationManager;

/l Multiple Permissions

private static final int REQUEST _ID_MULTIPLE_PERMISSIONS = 1;
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/I Creating a list which takes WifiAdress class objects as input.

List<WifiAddress> wifiAddresses = new ArrayList<WifiAddress>();

/Il Creating a list to store ScanResults

List<ScanResult> scanResults = new ArrayList<ScanResult>();

//Wi-Fi configuration variables.

String SSID,Password;

//Relative layout definition for swiping the screen.

RelativeLayout relativeLayout;

//Variable for checking the json data from the server.

Boolean sameNetwork;

@SuppressLint("ClickableViewAccessibility™)

@Override

/*Defines what will happen after creating the screen*/

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.wifi_screen);

//Bottom navigation bar of Android will not be shown.
getWindow().setFlags(WindowManager.LayoutParams.FLAG_LAYOUT_NO_LIMIT
S, WindowManager.LayoutParams.FLAG_LAYOUT_NO_LIMITS);

//No Status Bar will be shown

View decorView = getWindow().getDecorView();

int uiOptions = View.SYSTEM_Ul_FLAG_FULLSCREEN;

decorView.setSystemUiVisibility(uiOptions);

/IThis screen will always shown horizontal
this.setRequestedOrientation(Activitylnfo.SCREEN_ORIENTATION_PORTRAIT);

[*Variable Initialization*/

nameTxt = (TextView)findViewByld(R.id.name_info);

tcTxt = (TextView)findViewByld(R.id.tc_info);

ageTxt = (TextView)findViewByld(R.id.age_info);

healthTxt = (TextView)findViewByld(R.id.health_info);

levelTxt = (TextView)findViewByld(R.id.level info);

networkTxt = (TextView) findViewByld(R.id.network_info);

wifiList = (ListView) findViewByld(R.id.wifi_list);

swipeRefreshLayout = (SwipeRefreshLayout)
findViewByld(R.id.pullToRefresh);
relativeLayout = (RelativeLayout) findViewByld(R.id.wifiScreen);
wifiManager = (WifiManager)
getApplicationContext().getSystemService(Context. WIFI_SERVICE);
locationManager = (LocationManager)

getApplicationContext().getSystemService(Context. LOCATION_SERVICE);
final WifiAdapter wifiAdapter = new WifiAdapter(this, wifiAddresses);
wifiList.setAdapter(wifiAdapter);

/lnitializing the isJson as nodata

sameNetwork = false;

[*CODE START*/

if(checkAndRequestPermissions()){
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checkAndRequestPermissions();
¥
if('locationManager.isProviderEnabled(LocationManager.GPS_PROVIDER)){
buildAlertMessageNoGps();
¥
if(wifiManager.getConnectioninfo().getSupplicantState().toString().equalsignoreCas
e("completed™)){
networkTxt.setText("Network : " +
wifiManager.getConnectionInfo().getSSID());
getJSONdata();
}
else{
networkTxt.setText(""Network : Not Found");
¥

if (wifiManager != null){
wifiManager.setWifiEnabled(true);
scanWifi();

¥

/*Page Swiping Function to Range and Welcome Screens*/
relativeLayout.setOnTouchListener(new
OnSwipeTouchListener(WifiScreen.this){
@Override
public void onSwipeRight() {
startActivity(new Intent(WifiScreen.this,WelcomeScreen.class));
finish();
¥
@Override
public void onSwipeLeft() {
startActivity(new Intent(WifiScreen.this,RangeScreen.class));
finish();
}
b;

wifiList.setOnTouchListener(new OnSwipeTouchListener(WifiScreen.this){
@Override
public void onSwipeRight() {
startActivity(new Intent(WifiScreen.this,WelcomeScreen.class));
finish();
¥
@Override
public void onSwipeLeft() {
startActivity(new Intent(WifiScreen.this,RangeScreen.class));
finish();
}
b

[*Defines what will happen when clicking an item on Wi-Fi List*/
wifiList.setOnltemClickListener(new AdapterView.OnltemClickListener() {
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@Override
public void onltemClick(AdapterView<?> adapterView, View view, int
position, long ) {
SSID = wifiAddresses.get(position).getSSID();
if
(wifiManager.getConnectioninfo().getSupplicantState().toString().equalsignoreCase(
"completed™)){
if
(wifiManager.getConnectionInfo().getSSID().equalsignoreCase(SSID)){
sameNetwork = true;
}
else{
sameNetwork = false;

¥
¥

Password = "XXXxxx";

if (SSID.contains("ADITS™)){
Password = "XXXxxx";

}

else{
Password = "xxx";

}

connect();

}

};
[*Refreshing Function for Wi-Fi List */

swipeRefreshLayout.setOnRefreshListener(new
SwipeRefreshLayout.OnRefreshListener() {
@Override
public void onRefresh() {
if(wifiManager.getConnectioninfo().getSupplicantState().toString().equalsignoreCas
e("completed™)){
networkTxt.setText("Network : " +
wifiManager.getConnectionInfo().getSSID().toString());
getJSONdata();

else {

networkTxt.setText("Network : Not Found");
}
scanWifi();
wifiAdapter.notifyDataSetChanged();
swipeRefreshLayout.setRefreshing(false);

}
H

¥
/*CODE END*/
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/*onResume function for checking if there is Json data or not continuously*/
@Override
protected void onResume() {
super.onResume();
new Thread(new Runnable() {
@Override
public void run() {
while(true){
runOnUiThread(new Runnable() {
@Override
public void run() {
if
('wifiManager.getConnectionInfo().getSSID().contains("ADITS™)){
nameTxt.setText("Name : Not Found");
tcTxt.setText("TC ID : Not Found");
ageTxt.setText("Age : Not Found");
healthTxt.setText("Health Status : Not Found");
levelTxt.setText("Level : Not Found");
}
if
(wifiManager.getConnectionlInfo().getSupplicantState().toString().equalslignoreCase(
"completed™)){
if (!sameNetwork){
getJSONdata();

}
}
H

try {
Thread.sleep(250);

} catch (InterruptedException e) {
e.printStackTrace();

¥
¥

}
}.start();
}

[*Wi-Fi Scanning Function*/
public void scanWifi(){
wifiAddresses.clear();
Toast.makeText(this, "Scanning Available Networks...",
Toast.LENGTH_SHORT).show();
wifiManager.startScan();
scanResults = wifiManager.getScanResults();
for (ScanResult scanResult:scanResults){
if (scanResult.SSID.contains("ADITS") || scanResult.SSID.contains("Via™)){
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wifiAddresses.add(new WifiAddress(scanResult.SSID, scanResult.BSSID,
Integer.toString(scanResult.level),
String.valueOf(wifiManager.calculateSignalLevel(scanResult.level,100))));

¥
}
¥
/*Connecting Function for clicked item on Wi-Fi List*/
public void connect(){
List<WifiConfiguration> configurationList =
wifiManager.getConfiguredNetworks();
WifiConfiguration newCon =new WifiConfiguration();
newCon.SSID ="\"" + SSID + "\"";
newCon.preSharedKey = "\"*" + Password + "\""";
int netld = wifiManager.addNetwork(newCon);
if (netld !=-1)
{
Log.d("SSID and Password 1", SSID + Password);
wifiManager.disconnect();
wifiManager.enableNetwork(netld, true);
wifiManager.reconnect();
networkTxt.setText("Network : " + SSID);
¥

else
{
for( WifiConfiguration i : configurationList ) {
if (1.SSID.equals(newCon.SSID)){

Log.d("SSID and Password -1", SSID + Password);
wifiManager.disconnect();
wifiManager.enableNetwork(i.networkld, true);
wifiManager.reconnect();
networkTxt.setText("Network : " + SSID);
break;

¥
¥
¥
¥

[*Calls the AsyncTask which gets JsonData from Server*/
public void getJSONdata (){
new getJSON().execute("http://192.168.4.1/json™);
¥
[*checkAndRequestPermissions */
public boolean checkAndRequestPermissions() {
final int permissionAccessCoarselLocation =
ContextCompat.checkSelfPermission(this,
Manifest.permission.ACCESS_COARSE_LOCATION);
final int permissionWifiState = ContextCompat.checkSelfPermission(this,
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Manifest.permission.ACCESS_WIFI_STATE);
final int permissionChangeWifiState =
ContextCompat.checkSelfPermission(this,
Manifest.permission.CHANGE_WIFI_STATE);
final int permissioninternet = ContextCompat.checkSelfPermission(this,
Manifest.permission.INTERNET);
final int permissionFineLocation = ContextCompat.checkSelfPermission(this,
Manifest.permission.ACCESS_FINE_LOCATION);
List<String> listPermissionsNeeded = new ArrayList<>();
/*Function for checking if the permissions has been granted or not*/
if (permissionAccessCoarselLocation !=
PackageManager.PERMISSION_GRANTED) {
listPermissionsNeeded.add(Manifest.permission.ACCESS_COARSE_LOCATION);

¥
if (permissionChangeWifiState!= PackageManager.PERMISSION_GRANTED)

{
listPermissionsNeeded.add(Manifest.permission.CHANGE_WIFI_STATE);

¥
if (permissionFineLocation!= PackageManager.PERMISSION_GRANTED) {
listPermissionsNeeded.add(Manifest.permission.ACCESS_FINE_LOCATION);
}
I (permissioninternet!= PackageManager.PERMISSION_GRANTED) {
listPermissionsNeeded.add(Manifest.permission.INTERNET);
¥
if (permissionWifiState!= PackageManager.PERMISSION_GRANTED) {
listPermissionsNeeded.add(Manifest.permission.ACCESS_WIFI_STATE);
}
/*Function for requesting mandatory permissions from user*/
if (MistPermissionsNeeded.isEmpty()) {
ActivityCompat.requestPermissions(this,
listPermissionsNeeded.toArray(new String[listPermissionsNeeded.size()]),
REQUEST_ID_MULTIPLE_PERMISSIONS);
return false;

}

return true;
¥
/*Function for requesting Location permission from user*/
private void buildAlertMessageNoGps() {
final AlertDialog.Builder builder = new AlertDialog.Builder(this);
builder.setMessage(*"You should open your Location Service to search Wi-Fi
networks. Do you want to open it?")
.setCancelable(false)
.setPositiveButton(""Yes", new Dialoginterface.OnClickListener() {
public void onClick(final Dialoglnterface dialog, final int id) {
startActivity(new
Intent(android.provider.Settings. ACTION_LOCATION_SOURCE_SETTINGS));
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¥
b))

.setNegativeButton("No", new Dialoglinterface.OnClickListener() {
public void onClick(final Dialoglnterface dialog, final int id) {
buildAlertMessageNoGps();

¥
b
final AlertDialog alert = builder.create();
alert.show();
b
/*getJSON - Json Data in the Webserver has parsed. */
class getJSON extends AsyncTask<String,String,String>{
@Override
protected String doInBackground(String... params) {
/I Frist Item is Host address.
HttpURLConnection connection = null,
BufferedReader br = null;
try {
URL url = new URL(params[0]);
connection = (HttpURLConnection) url.openConnection();
connection.connect();
InputStream is = connection.getIinputStream();
br = new BufferedReader(new InputStreamReader(is));
String satir;
String dosya = """
while ((satir = br.readLine()) != null) {
Log.d("satir", satir);
dosya += satir;
}
connection.disconnect();
if (dosya.length()<=1){
getJSONdata();
intx =0;
Log.d("Yeniden Deneniyor", x+ "kere denendi");
X++;
¥
return dosya;
} catch (Exception e) {
e.printStackTrace();
¥

return "dataError";
¥
[*Function for defining what will happen after the process*/

@Override
protected void onPostExecute(String s) {

try{
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JSONODbject jo = new JSONObject(s);

JSONArray information = jo.getJSONArray("people");

for (int i=0; i < information.length(); i++)

{
JSONODbject kisi = information.getJSONODbject(i);
nameTxt.setText("Name : " + kisi.getString("Name"));
tcTxt.setText("TC ID : " + kisi.getString("TC No™));
ageTxt.setText("Age : " + kisi.getString("Age"));
healthTxt.setText("Health Status : " + kisi.getString(""Healt Status™));
levelTxt.setText("Level : " + kisi.getString(""Level™));
networkTxt.setText("Network : " +

wifiManager.getConnectionInfo().getSSID());

sameNetwork = true;

}

}
catch (Exception e){

e.printStackTrace();
}
super.onPostExecute(s);
}
}
}

Range Screen

package com.via.adits;

import android.annotation.SuppressLint;
import android.annotation. TargetApi;
import android.content.Context;

import android.content.Intent;

import android.content.pm.ActivityInfo;
import android.graphics.Color;

import android.net.ConnectivityManager;
import android.net.NetworkInfo;

import android.net.wifi. WifiManager;
import android.os.Build,;

import android.os.Bundle;

import android.support.v7.app.AppCompatActivity;
import android.util.Log;

import android.view.View;

import android.view.Window;

import android.view.WindowManager;
import android.widget.ImageView;
import android.widget.LinearLayout;
import android.widget.RelativeLayout;
import android.widget. TextView;
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import com.github.mikephil.charting.charts.LineChart;
import com.jjoe64.graphview.GraphView;
import com.jjoe64.graphview.GridLabelRenderer;
import com.jjoe64.graphview.Viewport;
import com.jjoe64.graphview.series.DataPoint;
import com.jjoe64.graphview.series.LineGraphSeries;
import com.via.adits.FunctionalUses.OnSwipeTouchListener;
public class RangeScreen extends AppCompatActivity {
/*Defining global variables to use in the processes of this class*/
private LineGraphSeries<DataPoint> series;
private int lastX = 0;
private WifiManager mainWifi;
public int level = 0;
public int leveldbm;
private TextView labell;
String portlp;
ConnectivityManager connManagerr;
String label;
public RelativeLayout rangelLay;
private GraphView lineChart;
public TextView ssid,;
public TextView dbm;
/*Defines what will happen after creating the screen*/
@TargetApi(Build. VERSION_CODES.M)
@SuppressLint("ClickableViewAccessibility™)
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

//No title will be shown

requestWindowFeature(Window.FEATURE_NO_TITLE);

//Bottom navigation bar of Android will not be shown.
getWindow().setFlags(WindowManager.LayoutParams.FLAG_LAYOUT_NO_LIMIT
S, WindowManager.LayoutParams.FLAG_LAYOUT _NO_LIMITS);

//No Status Bar will be shown

/IView decorView = getWindow().getDecorView();

/fint uiOptions = View.SYSTEM_UI_FLAG_FULLSCREEN;

/ldecorView.setSystemUiVisibility(uiOptions);

/lwelcome_screen layout will be loaded as this classes layout

setContentView(R.layout.range_screen);

/IThis screen will always shown horizontal
this.setRequestedOrientation(ActivityInfo.SCREEN_ORIENTATION_USER_LANDS
CAPE);

/Variable definitions will be made under this block.

ImageView appLogoRange = (ImageView)
findViewByld(R.id.appLogoRange);

ImageView rangelnfo = (ImageView) findViewByld(R.id.range_info);
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rangeLay = (RelativeLayout) findViewByld(R.id.rangeScreen);

lineChart = (GraphView) findViewByld(R.id.range_chart);

connManagerr = (ConnectivityManager)
getSystemService(Context. CONNECTIVITY_SERVICE);

mainWifi = (WifiManager)
getApplicationContext().getSystemService(WIFI_SERVICE);

ssid = (TextView) findViewByld(R.id.ssid);

dbm = (TextView) findViewByld(R.id.dbm);

[*Editing Visual Settings of the Range Chart*/

GraphView graph = (GraphView) findViewByld(R.id.range_chart);

series = new LineGraphSeries<DataPoint>();

graph.addSeries(series);

[*Editing Visual settings of the line shown in the chart*/

series.setColor(Color.GREEN);

series.setDrawBackground(true);

series.setBackgroundColor(Color.argb(70,100, 255, 100));

series.setDrawDataPoints(false);

series.setThickness(20);

series.setTitle("dBm");

rangeLay = (RelativeLayout) findViewByld(R.id.rangeScreen);

/*Editing Visual settings of the chart itself*/

graph.getGridLabelRenderer().setHorizontal AxisTitle("dBm");

graph.getGridLabelRenderer().setNumHorizontalLabels(0);

graph.getGridLabelRenderer().setNumVertical Labels(3);

graph.setBackground(getDrawable(R.color. Transparent));

[*This function controls what will happen when swiping right(On Layout) */

rangelLay.setOnTouchListener(new OnSwipeTouchListener(RangeScreen.this)

public void onSwipeRight() {
startActivity(new Intent(RangeScreen.this,WifiScreen.class));
finish();
¥
b;

[*This function controls what will happen when swiping right(On Graph) */
graph.setOnTouchListener(new OnSwipeTouchListener(RangeScreen.this) {
public void onSwipeRight() {
startActivity(new Intent(RangeScreen.this,WifiScreen.class));
finish();
}

b
GridLabelRenderer gridLabel = graph.getGridLabelRenderer();

gridLabel.setPadding(3);
graph.getGridLabelRenderer().setHumanRounding(false);
Viewport viewport = graph.getViewport();

viewport.setX AxisBoundsManual(true);
viewport.setMinX(0);
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viewport.setMaxX(500);
viewport.setMinY (-100);
viewport.setMaxY (-20);
viewport.setY AxisBoundsManual(true);
viewport.setScrollable(false);
¥
/*onResume function for adding new dBm data to chart*/
@Override
protected void onResume() {
super.onResume();
new Thread(new Runnable() {
@Override
public void run() {
while(true){
runOnUiThread(new Runnable() {
@Override
public void run() {
if
(mainWifi.getConnectionInfo().getSupplicantState().toString().equalsignoreCase(*'co
mpleted™)){
addEntry();
ssid.setText("Connected Network : " +
mainWifi.getConnectionInfo().getSSID());
dbm.setText("dBm : " +
mainWifi.getConnectioniInfo().getRssi());
¥
else{
addEntryManual(-100);
ssid.setText("Connected Network : " + "No Connection");
dbm.setText("dBm : " + "No Connection");

}
}
H;

try {
Thread.sleep(100);

} catch (InterruptedException e) {
e.printStackTrace();
¥
}

¥
}).start();

[*This function adds the new dBm data to the series (Series is the line on the
graph)*/
private void addEntry(){
ConnectivityManager connManagerr = (ConnectivityManager)

302



getSystemService(Context. CONNECTIVITY_SERVICE);
NetworkInfo mWifii =
connManagerr.getNetworkInfo(ConnectivityManager. TYPE_WIFI);
if (mWifii.isConnected()) {
level = mainWifi.getConnectioninfo().getRssi();
leveldbm = mainWifi.getConnectionInfo().getRssi();
}
if(series.getHighestValueX() < 500){
series.appendData(new DataPoint(lastX++, level), false, 1000000);
¥
else{
series.appendData(new DataPoint(lastX++, level), true, 1000000);
}
¥
private void addEntryManual(int Level){
ConnectivityManager connManagerr = (ConnectivityManager)
getSystemService(Context. CONNECTIVITY_SERVICE);
NetworkInfo mWifii =
connManagerr.getNetworkInfo(ConnectivityManager. TYPE_WIFI);
if (mWifii.isConnected()) {
level = mainWifi.getConnectioninfo().getRssi();
leveldbm = mainWifi.getConnectionInfo().getRssi();
}
if(series.getHighestValueX() < 500){
series.appendData(new DataPoint(lastX++, Level), false, 1000000);
¥
else{
series.appendData(new DataPoint(lastX++, Level), true, 1000000);
}
}
}

People Class

package com.via.adits.FunctionalUses;

[*This class has been created for defining the Personal Information variables*/
public class People {

[*Defining the global variables for using them in the processes of this class*/

private String Name, Age, TCNo, Health, Level,

[*This function returns the "Name" variable*/

public String getName() {

return Name;
}

[*This function returns the "Age" variable*/
public String getAge() {
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return Age;
}
[*This function returns the "Tc No" variable*/
public String getTCNo() {
return TCNo;
}

[*This function returns the "Health" variable*/
public String getHealth() {

return Health;
}
[*This function returns the "Level" variable*/
public String getLevel() {

return Level;
}
[*This function sets the "Name" variable*/
public void setName(String name) {

Name = name;
}
[*This function sets the "Age" variable*/
public void setAge(String age) {

Age = age;
}
[*This function sets the "Tc No" variable*/
public void setTCNo(String TCNo) {

this. TCNo = TCNo;
}
[*This function sets the "Health" variable*/
public void setHealth(String health) {

Health = health;
}
[*This function sets the "Level" variable*/
public void setLevel(String level) {

this.Level = level;
}
[*Constructor Method for initializing an object from this class*/
public People(String Name, String TCNo, String Age, String Health, String Level)

this.Name = Name;
this. TCNo = TCNo;
this.Age = Age;
this.Health = Health;
this.Level = Level;
}
[*This function converts the data to String format and returns it*/
@Override
public String toString() {
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return Name + TCNo + Age + Health + Level;

¥
¥

OnSwipeTouchListener Class

package com.via.adits.FunctionalUses;

import android.content.Context;
import android.view.GestureDetector;
import android.view.GestureDetector.SimpleOnGestureL.istener;
import android.view.MotionEvent;
import android.view.View;
import android.view.View.OnTouchListener;
[*This class has been created for controlling the swipe actions on the application
screens*/
public class OnSwipeTouchListener implements OnTouchListener {
/*Defining the global variable for using in the processes of this class*/
private final GestureDetector gestureDetector;
/*Constructor Method for initializing an object from this class*/
public OnSwipeTouchListener (Context ctx){
gestureDetector = new GestureDetector(ctx, new GestureL.istener());
by

[*This function controls if there is a touch on the screen or not*/
@Override
public boolean onTouch(View v, MotionEvent event) {
return gestureDetector.onTouchEvent(event);
}

private final class GestureListener extends SimpleOnGestureListener {
private static final int SWIPE_THRESHOLD = 100;
private static final int SWIPE_VELOCITY_THRESHOLD = 100;
@Override
public boolean onDown(MotionEvent e) {
return true;

¥
/*This function controls the swipe direction and returns it*/
@Override
public boolean onFling(MotionEvent el, MotionEvent e2, float velocityX, float
velocityY) {
boolean result = false;
try {

float diffY =e2.getY() - el.getY();
float diffX = e2.getX() - el.getX();
if (Math.abs(diffX) > Math.abs(diffY)) {
if (Math.abs(diffX) > SWIPE_THRESHOLD && Math.abs(velocityX) >
SWIPE_VELOCITY_THRESHOLD) {
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if (diffX>0){
onSwipeRight();

}

if(diffX < 0) {
onSwipeLeft();

result = true;

¥
}
else if (Math.abs(diffY) > SWIPE_THRESHOLD && Math.abs(velocityY)
> SWIPE_VELOCITY_THRESHOLD) {
if (diffy >0) {
onSwipeBottom();

}else {
onSwipeTop();

}

result = true;

} catch (Exception exception) {
exception.printStackTrace();
}
return result;
}
¥
[*This is a constructor function to define what will happen when swiping Right*/
public void onSwipeRight() {
}
[*This is a constructor function to define what will happen when swiping Left*/
public void onSwipeLeft() {
¥
[*This is a constructor function to define what will happen when swiping Up*/
public void onSwipeTop() {
}
[*This is a constructor function to define what will happen when swiping Down*/
public void onSwipeBottom() {
}
}

JSON Setter Class

package com.via.adits.FunctionalUses;

//Author: Ilker YONCACI, Omer Ayberk SENCAN
import android.content.Context;

import android.os.AsyncTask;

import org.jsoup.Jsoup;
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import java.io.lOException;
public class JsonSetter extends AsyncTask<Void, VVoid, Void> {
String Name;
String Tcld;
String Age;
String Health;
Integer Level;
int flag;
[*Constructor Method for initializing an object from this class*/
public void sendData(String name, String tcld, String age, String health, Integer
level){
Name = name;
Tcld = tcld;
Age = age;
Health = health;
by
/*This function calculates the Level data and gets Health and Age as input to make
the calculation*/
public Integer calculateLevel(String age, String health, Context ¢){
Integer ageStatus = 0;
Integer healthStatus = 0;
Integer level = 0;

if (Integer.valueOf(age) >= 80 ){
ageStatus = 5;

}

else if (Integer.valueOf(age) >= 60 && Integer.valueOf(age) < 80 ){
ageStatus = 4,

}

else if(Integer.valueOf(age) >= 40 && Integer.valueOf(age) < 60){
ageStatus = 3;

}

else if (Integer.valueOf(age) >= 25 && Integer.valueOf(age) < 40){
ageStatus = 2,

}

else if (Integer.valueOf(age) >= 18 && Integer.valueOf(age) < 25){
ageStatus = 1;

}

else if(Integer.valueOf(age) >= 10 && Integer.valueOf(age) < 18){
ageStatus = 3;

}

else if (Integer.valueOf(age) >= 0 && Integer.valueOf(age) <10){
ageStatus = 5;

}

if (health.equalsignoreCase("Good™")){
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healthStatus = 1;

¥

else if (health.equalslignoreCase("Moderate™)){
healthStatus = 3;

else if (health.equalsignoreCase("Poor™)){
healthStatus = 5;
¥

level = ageStatus + healthStatus;
Level = level;
return level;
¥
/*This function sets the "flag™ variable*/
@Override
protected Void dolnBackground(Void... voids) {
flag = 1;
return null;
¥
[*This function gets the "flag" variable*/
public int getFlag (){
return flag;
¥
}

Item Class

packagecom.via.adits.FunctionalUses;

//Author: Ilker YONCACI, Omer Ayberk SENCAN
public class Item {
/*Defining the global variables of this class*/
private String ssid;
private String rssi;
private String bssid;
private String signalP;
private String connected:;
[*This function returns the SSID(Name) of the network*/
public String getSsid() {
return ssid;
by
[*This function returns the RSSI1(dBm) of the network*/
public String getRssi() {
return rssi;
¥
[*This function returns the BSSID(Mac Address) of the network™*/
public String getBssid() {
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return bssid;
by
[*This function returns the signal percentage of the network*/
public String getSignalP(){
return signalP;
by

[*This function returns the connected networks information*/
public String getConnected(){

return connected;
}

[*This function sets the RSSI of the network manually*/
public void setRssi(String rssi) {

this.rssi = rssi;
¥

/*This function sets the SSID of the network manually*/
public void setSsid(String ssid) {

this.ssid = ssid;
¥

/*Constructor Method for initializing an object from this class*/
public Item(String ssid, String bssid, String rssi, String signalP, String connected)

this.ssid = ssid;
this.bssid = bssid;
this.rssi = rssi;

this.signalP = signalP;
this.connected = connected,
}
[*This function converts the data to String format*/
@Override
public String toString() {
return ssid + bssid + rssi + signalP;
}

Control Class

package com.via.adits.FunctionalUses;

//Author: Ilker YONCACI, Omer Ayberk SENCAN
import android.content.Context;

import android.net.ConnectivityManager;

import android.net.NetworkInfo;

import android.net.wifi. WifiConfiguration;

import android.net.wifi. WifiManager;

import android.support.v7.app.AppCompatActivity;
import android.util.Log;
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import android.widget.EditText;
import android.widget.Spinner;
import android.widget. Toast;
import com.via.adits.SplashScreen;
import com.via.adits.WelcomeScreen;
import java.util.ArrayList;
import java.util.List;
/*This class has been created to control some variables outside where they used. So,
we can decrease the load of the variables' class*/
public class ControlClass extends AppCompatActivity {
/*Defining global variables to use in the processes of this class*/
public static final int REQUEST _ID_MULTIPLE_PERMISSIONS = 1;
List<String> listPermissionsNeeded = new ArrayL.ist<>();
ControlClass controlClass;
WelcomeScreen welcomeScreen = new WelcomeScreen();
SplashScreen splashScreen = new SplashScreen();
public int position;
public Context context;
[*This function controls if given EditText is null or not*/
public boolean editTextNullCheck(EditText e, Context c){
if(e == nul){
Log.d("This is null: ", String.valueOf(e));
return true;
¥
else {
return false;
}
¥
[*This function controls if the given Spinner is null or not*/
public boolean spinnerNullCheck(Spinner s, Context c¢) {
if (s==null) {
Log.d("This is null: ", String.valueOf(s));
return true;

}else {

return false;
¥
}
[*This function controls if the given EditText is empty or not*/
public boolean editTextEmptyCheck(EditText e, Context ¢){
it (e.getText().toString().isEmpty()){
Toast.makeText(c, e.getHint()+ " CAN'T BE EMPTY ",
Toast.LENGTH_SHORT).show();
return true;

}

else return false;

}
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[*This function controls if the given spinner is empty or not*/
public boolean spinnerEmptyCheck(int position, Context c){
if (position == 0){
Toast.makeText(c, "Please choose a health status !",
Toast. LENGTH_SHORT).show();
return true;
}
else{
return false;

¥
¥

[*This function controls if the device is connected to a network or not*/
public boolean isConnected(Context context){
ConnectivityManager connectivityManager = (ConnectivityManager)
context.getSystemService(Context. CONNECTIVITY_SERVICE);
NetworkInfo networkinfo =
connectivityManager.getNetworkInfo(ConnectivityManager. TYPE_WIFI);
if(networklInfo.getState() == NetworkInfo.State. CONNECTED){
return true;
¥
else{
Toast.makeText(context, "Please try again after connected to a network !",
Toast. LENGTH_SHORT).show();
return false;

¥
¥

/*This function shows the given mesaage at the given Context(Can be thought as
screen) */
public void showMessage(String s, Context c){
Toast.makeText(c, s, Toast. LENGTH_LONG).show();
}
[*This function controls if the connected network is an ADITS network or not*/
public boolean isAdits(Context context){
WifiManager wifiManager = (WifiManager)
context.getApplicationContext().getSystemService(Context. WIFI_SERVICE);
assert wifiManager !'= null;
if(wifiManager.getConnectioninfo().getSSID().equalsignoreCase(*'00adits00™)){
return true;
}
else{
Toast.makeText(context, "Please connect to an ADITS network !",
Toast.LENGTH_SHORT).show();
return false;

¥
¥
¥

311



Wifi Address Class

package com.via.adits.Adapters;

//Author: ilker YONCACI, Omer Ayberk SENCAN
public class WifiAddress {
private String SSID;
private String BSSID;
private String DBM;
private String SIGNAL,
/*Constructor Method for initializing an object from this class*/
public WifiAddress(String mSSID, String mBSSID, String mDBM, String
mSIGNAL){
SSID = mSSID;
BSSID = mBSSID;
DBM = mDBM,;
SIGNAL = mSIGNAL;
}
/*Function for returning the SSID(Name) of the network™*/
public String getSSID() {
return SSID;
}
[*Function for setting the SSID of the network*/
public void setSSID(String SSID) {
this.SSID = SSID;
}
[*Function for getting the BSSID(Mac Address) of the network*/
public String getBSSID() {
return BSSID;
}
[*Function for setting the BSSID of the network*/
public void setBSSID(String BSSID) {
this.BSSID = BSSID;
}
/*Function for returning the dBm of the network*/
public String getDBM() {
return DBM;

public void setDBM(String DBM) {
this.DBM = DBM,;

¥

public String getSIGNAL() {
return SIGNAL;

b
public void setSIGNAL(String SIGNAL) {
this.SIGNAL = SIGNAL;
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¥
¥

WifiAdapter Class

package com.via.adits.Adapters;

//Author: ilker YONCACI, Omer Ayberk SENCAN
import android.app.Activity;
import android.content.Context;
import android.view.LayoutInflater;
import android.view.View;
import android.view.ViewGroup;
import android.widget.BaseAdapter;
import android.widget. TextView;
import com.via.adits.R;
import java.util.List;
public class WifiAdapter extends BaseAdapter {
LayoutInflater layoutInflater;
List<WifiAddress> wifiAddressList;
Activity activity;
[*Constructor Method for initializing an object from this class*/
public WifiAdapter(Activity activity, List<WifiAddress> mList){
layoutinflater = (LayoutInflater)
activity.getSystemService(Context. LAYOUT INFLATER_SERVICE);
wifiAddressList = mList;
this.activity = activity;
¥
/*Function for returning the item count*/
@Override
public int getCount() {
return wifiAddressList.size();
}

[*Function for returning the item*/

@Override

public Object getltem(int position) {
return wifiAddressList.get(position);

¥

/*Function for returning the ID of the item*/
@Override
public long getltemld(int position) {
return position;
}

[*Function for returning the View of the item*/

@Override
public View getView(int position, View convertView, ViewGroup parent) {
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View rowView;
rowView = layoutInflater.inflate(R.layout.row, null);
TextView ssid = (TextView) rowView.findViewByld(R.id.ssid);
TextView bssid = (TextView) rowView.findViewByld(R.id.mac);
TextView dbm = (TextView) rowView.findViewByld(R.id.dbm);
TextView signal = (TextView) rowView.findViewByld(R.id.signal);
final WifiAddress wifiAddress = wifiAddressList.get(position);
[*Editing this items TextViews with the information of this network™/
ssid.setText("SSID : " + wifiAddress.getSSID().toString());
bssid.setText("BSSID : " + wifiAddress.getBSSID().toString());
dbm.setText("DBM : " + wifiAddress.getDBM());
signal.setText(wifiAddress.getSIGNAL());
/*This block converts the dBm data to signal percentage*/
signal.setText(wifiAddress.getSIGNAL());
int mySignal =

Integer.parselnt(wifiAddress.getSIGNAL().replaceAll("[\D]]","™));
return rowView;

¥

}
HttpHandler Class

package com.via.adits.Adapters;

//Author: Ilker YONCACI, Omer Ayberk SENCAN
import java.io.BufferedInputStream;
import java.io.BufferedReader;
import java.io.lOException;
import java.io.InputStream;
import java.io.InputStreamReader;
import java.net.HttpURLConnection;
import java.net.MalformedURLEXxception;
import java.net.URL;
public class HttpHandler {
public HttpHandler(){}
/*Function for connecting via HTTP*/
public String makeServiceCall(String requestUrl){
String response = null;
try {
/*Creating an object, type of URL to use while trying to connect*/
URL url = new URL(requestUrl);
[*Making a HTTP connection with the website at the given URL*/
HttpURLConnection connection = (HttpURLConnection)
url.openConnection();
[*Defining Request Method as "GET" to get information. "POST" can be
used for sending information*/
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connection.setRequestMethod("GET");
BufferedInputStream in = new BufferedInputStream
(connection.getInputStream());
response = convertStreamToString(in);
} catch (MalformedURLEXception e) {
e.printStackTrace();
}
catch (
IOException e) {
e.printStackTrace();
}

return response;

}

[*Function for converting the data from server to String format*/

private String convertStreamToString(InputStream is){
BufferedReader reader = new BufferedReader(new InputStreamReader(is));
StringBuilder sb = new StringBuilder();

String satir =""";
try{
*1f reader.redLine is not null, there still is lines to read. Function for adding
the new data as a new ling------------------- */

while((satir = reader.readLine()) != null){
sh.append(satir).append("\n");

¥

} catch (IOException e){
e.printStackTrace();

} finally {

try{
is.close();

}
catch (IOException e){

e.printStackTrace();
¥

return sb.toString();

¥
¥

CustomAdapter Class

Package com.via.adits.Adapters;

//Author: Ilker YONCACI, Omer Ayberk SENCAN
import android.annotation.SuppressLint;

import android.app.Activity;

import android.content.Context;
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import android.view.LayoutInflater;
import android.view.View;
import android.view.ViewGroup;
import android.widget.BaseAdapter;
import android.widget. TextView;
import com.via.adits.FunctionalUses.ltem;
import com.via.adits.R;
import org.w3c.dom.Text;
import java.util.List;
import static com.via.adits.R.color.*;
public class CustomAdapter extends BaseAdapter {
/*Defining global variables which will be used inside of the processes of this
class*/
private Layoutinflater minflater;
private List<ltem> mltemList;
[*Constructor Method for initializing an object from this class*/
public CustomAdapter(Activity activity, List<ltem> items) {
minflater = (LayoutInflater) activity.getSystemService(
Context.LAYOUT_INFLATER_SERVICE);
mltemList = items;
}
/*Function for returning item count*/
@Override
public int getCount() {
return mltemList.size();
by
/*Function for returning the item*/
@Override
public Object getltem(int position) {
return mltemList.get(position);
}
[*Function for returning the item ID*/
@Override
public long getltemId(int position) {
return position;
by
[*Function for returning the view of the item*/
@SuppressLint("ViewHolder™)
@Override
public View getView(int position, View convertView, ViewGroup parent) {
/IView initialized.
convertView = minflater.inflate(R.layout.row, null);
/lnitializing variables from view.
TextView tvSsid = (TextView) convertView.findViewByld(R.id.ssid);
TextView tvBssid = (TextView) convertView.findViewByld(R.id.mac);
TextView tvRssi = (TextView) convertView.findViewByld(R.id.dbm);
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TextView signalP = (TextView) convertView.findViewByld(R.id.signal);

TextView connected = (TextView)
convertView.findViewByld(R.id.connected);

//Creating an Item object.

Item item = mltemList.get(position);

//Setting textviews with network informations.

tvSsid.setText(item.getSsid());

tvBssid.setText(item.getBssid());

tvRssi.setText(item.getRssi());

signalP.setText(item.getSignalP());

connected.setText(item.getConnected());

//Calculating signal rate as percentage and storing it.

signalP.setText(item.getSignalP());

int myRssi = Integer.parselnt(item.getRssi().replaceAll("[\D]", "));

return convertView;
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APPENDIX F: Curriculum Vitae

PERSONAL INFORMATION

Surname, Name: Yoncact, Ilker

Nationality: Turkish (TC)

Date and Place of Birth: 11 August 1969, Eskisehir
Marital Status: Married

Phone: +90 532 762 81 01

Fax: +90 312 266 24 30

email: ilker.yoncaci@metu.edu.tr

EDUCATION
Degree Institution Year of Graduation
MS Information Systems, METU, 2002
Ankara
MS Computer Engineering., Bilkent 2001
University, Ankara
BS Military Academy (Bussiness 1991
Administration), Ankara
High School Kuleli Military High School, 1987

[stanbul

WORK EXPERIENCE

25.03.2013- Continuing  VIA Computer Systems Ltd.Co. General Manager,

2018-2018 Tiibitak Mentoring (Prog.No. 2170043),
2018-2018 Tiibitak Mentoring (Prog.No. 2170312),
2017-2017 Tiibitak Mentoring (Prog.No. 2150196),
2017-2017 Tiibitak Mentoring (Prog.No. 2150486),

318



2016-2017

2015-2015
2013-2015
2014-2015
2014-2015
2013-2014

2008-2012

2011-2012
2010-2011

2009-2010
2006-2009

2005-2006

2004-2005

2002-2004

2000-2002

1998-2000

1997-1998

1992-1997
1991-1992

TUBITAK TEYDEB 1507, Prog.No. 7150684, Succesfully
Completed,

Smartsunited Mentor Training,

Babil Grup Information Technology, Head of IT Group,
Tiibitak Mentoring (Prog.No.2130065),

Tibitak GCIP Mentoring (Team DEHA),

TUBITAK TEYDEB 1512 Individual-phased Supporting
Program (%100 granted) Succesfully Completed,

Land Forces, Cisco (NAC) Network Accessing Control System
Project, Nationwide,

Land Forces Information Techlonogies Department Manager,
Land Forces Information Techlonogies Department Deputy
Manager,

War Academies Commandership and Staff Officer Training,
Land Forces Adjuntant of Information Technologies Branch
Office,

Afghanistan War Academy Consultant of Head Teaching, Mentor
for Afghan Cadets,

General Staff, Department of Comm. And Information
Technologies,

General Staff, Personnel Division,

Graduate Study at Bilkent University,

General Staff, Department of Comm. And Information
Technologies,

METU OBI Officer Fundamental Course,

Team Commander, Battalion Commander,

Artillery and Missile School Trainee.

FOREIGN LANGUAGES

Advanced English
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APPENDIX G: Turkish Summary/Tiirk¢e Ozet

AFET YONETIMi ARAMA VE KURTARMA OPERASYONLARI iCiN YOL
HARITASI VE ACIL DURUM YARDIM VE TESPIT SISTEMI
GELISTIRILMESI

GIRIS

Afetler insanligin varolusundan itibaren insan yasantisini ve toplumsal yapisi
derinden etkileyen olaylar olmustur. Ister dogal afetler olsun isterse insan kaynakl
afetler olsun, bu olaylar yikimlara yol acabilecek boyutlarda insani ve yasami
etkilemis ve etkilemeye devam etmektedir. Gegmiste farkli yer, zaman ve boyutlarda
meydana gelmis olan afetler giiniimiizde de insan yasamimi biiylik boyutlarda
etkileyen ka¢imilmaz olaylardir. Ulkemizde 17 Agustos 1999°da yasanan Golciik
merkez isli 7.4 siddetindeki deprem basta olmak iizere pek c¢ok bdlgede ve
biiyiikliikte gerceklesen dogal afetlere rastlamak miimkiindiir. Golciik depremi
Tiirkiye’nin 20. Yiizyillda yasadigi en biiylik afet olarak tanimlanmaktadir (JICA,
2004). Olii sayisinin yaninda afetlerden etkilenenlerin sayisi ise her yil milyonlarla
ifade edilmektedir (Guha-Sapir ve ark., 2015). Afetlerin siirekli tekrar etmeleri ve
kaginilmaz olmalarmin yaninda etkileri diinyanin her yerinde farkli sonuglar ve
etkiler gostermektedir. Bunda da en Onemli etken, toplumlarin afetlere olan
duyarliligmin ve yaklasgiminin farkli olmasidir (Degerliyurt ve Erkal, 2009).
Degerliyurt ve Erkal (2009) tarafindan bu duruma ¢arpict bir 6rnek olarak ¢ok kisa
araliklarla gergeklesen 17 Agustos 1999 Tiirkiye depremi ile 2003 Japonya depremi
gosterilmistir. Biiyiiklik olarak daha fazla olan Japonya depreminde bir kisi kalp
krizi sonucu hayatim1 kaybederken Tiirkiye’de daha kiicliik bir deprem olmasina
ragmen kayiplar yaklasik 16.000 civarindadir. Benzer sekilde ekonomik olarak
kayiplarin da paralellik tagidig: tartisma gotiirmez bir gercekliktir. Tiirkiye’de dogal
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afetlerin neden oldugu can ve mal kayiplarinin %97’si ise deprem nedeniyle
olmaktadir (Macit, 2010). Bu nedenle de afet denilince akla ilk deprem gelmektedir.
Ulke topraklarimizin % 66’s1, niifusumuzun % 70°i 1. ve 2. derece deprem
bolgesindedir. Bir milyonun iizerinde niifusu bulunan 11 biiyiik kentimiz ve biiyiik
sanayi tesislerinin % 75’inin kurulmus bulundugu bu bdolgelerde, her an biiyiik bir
deprem olma olasilig1 oldukca yliksektir (AFAD, 2014a). Teknolojik gelismelere ve
alian giivenlik 6nlemlerine ragmen teknolojik afetlerle de sik sik karsilasilmaktadir.
Teknolojik afetler artik iilkelerin tek basina tedbirler alabilecegi bir afet tiirti
olmaktan ¢ikmis ve kiiresel olaylar haline gelmistir. Ozellikle sehirlerde meydana
gelen afetlerin etkileri ¢ok daha yiiksek olmakta, karmasik caddeler ve yiiksek
binalarla sarili bolgelerde etnik ve dini agidan ¢ok farkli yogun niifus Kitlelerini
etkileyebilmektedir. Teknolojik afetlerin insan kaynakli tetiklenebilmesi nedeniyle,
uluslararas1 ekonomik ve sosyal ugurumlar, Diinya {izerindeki adaletsiz paylagimlar
ve rekabet unsurlart bir arada degerlendirildiginde, oniimiizdeki yillarda teknolojik
afetler uluslararasi alanda degerlendirilmesi ve kayitsiz kalinmamasi gereken ciddi

bir konudur (Tiiney ve Giiciiyener, 2015).

Dogal veya teknolojik olsa da afetler engellenemez ve afetlerden korunmak igin
tedbirler alinmalidir. Deprem aninda ortaya ¢ikan tehlikeleri 6nlemek i¢in afet 6ncesi
planlamalar yapilmasi gerekirken, sonrasinda ortaya ¢ikan hasarlar i¢in de afet
sonrast planlara ihtiya¢ duyulmaktadir. Afet yonetim sistemleri genel olarak; afet
Oncesi zarar azaltma ve Onleme faaliyetlerini, afet sirasinda ve hemen sonrasinda

arama kurtarma gibi yagam kaybini azaltan miidahale faaliyetlerini kapsamaktadir.

Yapilan arastirmalarin pek ¢cogunda arama kurtarma ¢alismalarini hizlandirmak ve en
fazla sayida canli kurtarabilmek i¢in ylriitiilen ¢aligmalar, yapilan organizasyonlar
ve gelistirilen sistemler merkezi yapilarla kurulmaktadir. Ozellikle genis g¢apl
afetlerin yasanmasi durumunda enerji ve iletisim altyapilarinin ¢dkmesi, iletisim
trafiginin ¢ok yiiksek oranlarda artmasi ve kaos ortaminin etkileri ile merkezi
sistemlerinin pek ¢ogunun afetin hemen sonrasinda ¢alisamaz duruma geldigi pek

cok kez sahit olunan bir gercektir. Boylesi durumlarda afet sonrasi ilk miidahaleyi
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gerceklestiren arama ve kurtarma ekipleri (itfaiye ve polis teskilati dahil) gegen
zamanin kritik oneme sahip oldugu bilinci ile vakit kaybetmeden ¢alismaya
baslayacak sekilde egitilmislerdir. Oysa merkezi sistemlerin ¢aligmamasi ve bilgi
akiginin olmamas1 nedeniyle yliriitiilen arama ve kurtarma ¢aligmalarinin etkinligi
azalmakta, arama ve kurtarma ekiplerinin enerjileri tiikkenmekte, enkaz altindaki
kurbanlarin psikolojik durumlar1 bozulmaktadir. Bu tez caligmasi kapsaminda
gergeklestirilen ¢alismalar ve Oneriler; afet yonetim sistemi igerisinde, miidahale
siirecinde arama ve kurtarma birimlerinin yerel olarak bilgi saglamasina, siiratli
miidahalede bulunabilmesine, merkezl sistemlerden bagimsiz olarak ¢alisma
yapilabilmesine, pek ¢ok arama ve kurtarma ekibi ile goniillillerin dahi es zamanh

olarak ¢alisabilmesine imkan saglayacak sekilde tasarlanmistir.

Afet sonras1 kurtarma faaliyetlerinin bagarisini saglayan en 6nemli etkenlerden biri
ise; ekiplerin arama-kurtarma faaliyetlerini hizlandiracak ve kolaylastiracak bilgilere
en kisa siirede ulasabilmeleridir. Ulkemizde bugiine kadar arama kurtarma uzmanlari
ile yapilan goériismelerimiz ve tespitlerimiz neticesinde, bizim diisiincelerimize gore,
arama kurtarma faaliyetlerinde bilgi teknolojilerinin etkin olarak kullanimi ile zaman

ve etkinlik kazanmaya yonelik yeterince ilgi ¢ekilememistir.

Bu doktora tezinin temel hedefleri;

- Tiirkiye’de afet yonetimi asamalarindan miidahale siireci arama ve kurtarma
faaliyetlerinin ayrintili incelenmesi,

- Arama ve kurtarma faaliyetlerinde enkaz altindan canli kurtarmayi etkileyen
faktorlerin tespit edilmesi,

- Arama ve kurtarma faaliyetlerinde ekiplerin etkinligini ve siiratini artirmada
gelistirilebilecek hususlarin bir anket uygulamasi ile arama ve kurtarmada gorev
almis uzman kisilere teyit ettirilmesi,

- Arama ve kurtarma faaliyetlerinde enkaz altindaki canli varlifi bilgisine
ulagma siiresini kisaltan ve boylece planlama, durumsal farkindalik ve gorev

giivenligine yonelik fayda saglayan bir uygulamanin 6nerilmesidir.
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AFET YONETIMi

Afet, insan haklar i¢in fiziksel, ekonomik ve sosyal kayiplar meydana getiren,
bircok kurulusun koordineli sekilde gorev almasimi gerektiren, normal yasami ve
insan aktivitelerini durduran, yagsami kesintiye ugratarak toplumlar1 etkileyen dogal,

teknolojik ve insan kokenli olaylara denilmektedir (AFAD, 2014b).

Diinya Risk Raporu (UNU-EHS, 2015) tespitlerine gore 1950’lerde diinya niifusunun
2/3°1 karsal kesimlerde yasarken, 2007 yilinda bu oran yiizde elliye ulasmis ve 2050
yilinda tam tersine donerek 2/3’linlin sehirlerde yasayacagi Ongoriilmiistiir. Bu
ongoriilerle paralel olarak, insan topluluklarinin daha yogun ve riskli ortamlarda bir
arada yasamasi neticesinde dogal veya insan kaynakli afetlerin insan ve toplum
yasamini etkilemeye ve daha biiylik etkiler yaratmaya devam edecegi tartisilmaz bir
gercektir. Ulkemizin 20. Yiizyilda yasadig: en biiyiik felaket olan 1999 Marmara
depreminde yaklagik 250.000 bina ¢esitli seviyelerde zarar gdrmiistiir (Albayrak ve
ark., 2015).

Tirkiye’de ve Diinyada siirekli gelistirilen ve artirilan c¢abalara ragmen afetler
sonras1 enkaz altindan canli olarak kurtarilan kurban sayilar1 6lenlere nazaran diisiik
seviyededir (Bartels ve VanRooyen, 2012). Teknolojik afetlerin dogal afetlerle
biitlinlesik yapis1 ve etki alanlar1 bakimindan ulusal sinirlar ¢oktan asilmistir. Hem
dogal ve teknolojik afetler birbirini tetikleyebilmekte, hem de ilgili ve sorumlu

tilke/kurum/ kuruluslar agisindan yogun isbirligi ve koordinasyon gerektirmektedir.

Afet yonetimi iilkeden iilkeye, gerek yonetim gerek organizasyon yapisi, gerekse de
isleyis bigimleri agisindan farkliliklar igermektedir. Ancak ayni zamanda afetler
simirlart - gézetmedigi i¢in  Ozellikle uluslararasi operasyonlarda standartlik
olusturulmasi, ortak caligma ve etkinlik agisindan fayda saglamaktadir. Son yiizyilda

Tiirkiye en ¢ok kayip veren iilkeler arasinda oldugundan, afet yonetimi ve daha fazla
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canlt kurtarilmasimna yonelik caligmalarin yapilmas: 6nemlidir. Literatiirde afet
yonetimi iki safhali olarak tanimlanmistir. Afetlerin olusma zamanina kadar
yiriitilen risklerin analizi, hazirlik, risklerin azaltilmas1 faaliyetlerine “Risk
Yonetimi”, afetlerin meydana gelmesinden sonra miidahale ile baslayip iyilestirme
ve normal hayata doniis ¢aligmalarinin tamamina ise “Kriz Yonetimi” denilmistir

(JICA, 2008).

Tirkiye’de afetlerle miicadelede farkli birimler ve farkli sorumluluklar yiiriitiilen
calismalarda zaman zaman aksakliklara sebep olmustur ancak oOzellikle 1999
Marmara Depremi’nde afet ve acil durumlarda yonetim eksikligi hissedilmis ve
yetkilerin tek bir elde toplanmasinin bir ihtiya¢ oldugu gériilmiistiir. Oncelikle 2000
yilinda Tiirkiye Acil Durum Yonetimi Genel Miidiirliigii kurulmustur. Ancak bu on
yillik dénemde ayn1 goreve yonelik Tiirkiye Acil Durum Y&netimi, Afet Isleri Genel
Midiirligi ve Sivil Savunma Genel Midirliiklerinin farkli bakanliklar altinda
calismasi koordinasyon sorunlar1 yaratmistir. 2009 Yilina kadar yasanan acilardan
cikarilan dersler sonrasinda yerel calismalarin giliglendirilmesi, merkezde
koordinasyonun daha kolay ve hizli saglanmasina yonelik olarak calismalar
yapilmistir. Tirkiye de 2009 yilinda ¢ikarilan 5902 sayili yasa ile Bagbakanlik’a
bagli olan Afet ve Acil Durum Yonetimi Bagkanligi kurulmus ve tim yetkiler bir
yerde toplanmistir (AFAD, 2015a). Buna bagli olarak Sivil Savunma Genel
Miidiirliigii, Afet Isleri Genel Miidiirliigii, Tiirkiye Acil Durum Y&netimi Genel
Miidiirligi kapatilmistir.

5902 Sayili kanunun yiiriirliige girmesiyle Afet ve Acil Durum Y6netim Bagkanligi
kurulmustur. Bagkanligin yapisinda, diger bakanliklar1 da afet yonetimine dahil
edebilmek amaciyla kurul seklinde birimler de (Afet ve Acil Durum Yiiksek Kurulu,
Afet ve Acil Durum Koordinasyon Kurulu, Deprem Danigma Kurulu) yer
almaktadir. Afet ve Acil Durum Yonetimi (AFAD) Baskanligmin goérev ve
sorumluluklarina ait ayrintilar Aktel (2009)’in ¢alismasinda yer almaktadir. Ayrica
kurulusundan bu giine kadar birkag¢ diizenleme ile AFAD yapis1 genisletilmistir. Bu

tez kapsaminda afet yOnetim silirecinin  miidahale asamasi iizerinde

324



odaklanildigindan, burada sadece Miidahale Dairesi Bagkanliginin goérev ve

sorumluluklar tizerinde durulmustur.

Miidahale Dairesi Bagkanlig1 afet ve sonrasinda etkin sekilde gorev yapacak sekilde
teskilatlandirilmigtir.  Ayrica yerel yonetimlerin sorumlulugunda olan itfaiye
hizmetleri ile goniillii kuruluslarin olusturdugu arama ve kurtarma hizmetlerinin
diizenlenmesinden ve denetlenmesinden  sorumludur. Miidahale Dairesi
Baskanligi’nin gorevlerinden biri de koruyucu ve kurtarici faaliyetleri planlamak ve

yiirtitmektir.

AFAD Tagra yapilanmasinda o6zel bir durum olarak Sivil Savunma Arama ve
Kurtarma Birlik Miidiirliikleri karsimiza ¢ikmaktadir. Bu miidiirliikler 2001 yilindan
itibaren faaliyete ge¢mistir. Gorevleri seferberlik ve savag hali ile dogal afetlerdeki
can ve mal kaybin1 en aza indirmek, genel yasamin hizla normal haline donmesini
saglamaktir. Birlik miidiirliikleri Afyon, Adana, Ankara, Bursa, Diyarbakir, Erzurum,
Istanbul, Izmir, Sakarya, Samsun ve Van’da kurulmustur ve ¢evre illeri de
kapsayacak sekilde sorumluluk alanlar1 belirlenmistir. 5902 Sayili Kanun 6ncesi var
olan il Savunma Miidiirliiklerinin gorevleri Afet ve Acil Durum Yonetim
Bagkanligi’nin hayata geg¢mesi ile sona ermistir ve birlik personeli ara¢ ve

malzemeleri ile 11 Ozel idarelerine devredilmistir.

Tirkiye’de ozellikle 1999 Marmara Depremi’nden sonra bilinglendirme ve katilim
konusunda biiyiik gelismeler yasanmis ve afet yonetiminde egitim, dogrudan
kurtarma veya bilinglendirme amaciyla kurulmus organizasyonlar mevcuttur. Bunlar
arasinda Istanbul Valiligi ve Isvigre Kalkinma ve Isbirligi Dairesi’nin desteginde
“Mahalle Afet Destek Projesi (MADP) ile halkin bilinglendirme caligmalar1 15 yila
yakin siiredir devam etmektedir (Kutluk, 2011). Bu kapsamda Mahalle Afet
Géniilliileri (MAG) Istanbul’da 109 mahallede 5008 géniilliiye ulasmislardir (MAG,
2015). 1996 Yilinda kurulan AKUT arama ve kurtarma faaliyetlerine etkin olarak
katilim saglayarak calismalarimi genisletmektedir (AKUT, 2015). 1999 Marmara

Depremi’ne miidahale siireci ile baslayan calismalar1 2003 yilinda dernek haline
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dondiiren Afetlere Hazirlik ve Deprem Egitimi Dernegi (AHDER) hazirlik ve egitim
faaliyetlerine devam etmektedir (AHDER, 2015). Bu sayilanlarin disinda farkl
organizasyonlar i¢inde afet bilincinin olusturulmasi, egitim ve planlamalara destek

saglamak amaciyla faaliyet gosteren baska yapilar da mevcuttur.

Tirkiye’de AFAD’mn benimsedigi Biitlinlesik Afet Yonetim Sistemi temelde dort
evreden olugmaktadir: Zarar azaltma, hazirlik, miidahale ve iyilestirme (AFAD,
2014a). Afet yonetim dongiisii olarak adlandirilan birbirini takip eden, birbirleri ile

baglantili olan bu dort evreyi bir birbirlerinden ayirmak dogru degildir.

Zarar Azaltma; “dogal, teknolojik ve insan kaynakli tehlikelerle, ¢evresel
bozulmalarin afet sonucunu dogurmasini 6nlemek veya etkilerini azaltmak amaciyla,
afet Oncesinde, siras1 ve sonrasinda alinmasi gereken yapisal veya yapisal olmayan
Oonlem ve faaliyetlerin tiimii” olarak tanimlanmaktadir (AFAD, 2014b). Afetler
oncesi risklerin degerlendirmesi ile zararin ortaya ¢ikmasi olasiliginin azaltilmasi

veya siddeti ile etkilerini azaltmaya yonelik faaliyetler bu evrede icra edilir.

Hazirlik evresi, afetin olusturabilecegi zararlar1 6nlemek amacl etkili organizasyon
ve miidahale edebilmek i¢in yapilan ¢alismalardir. Bu evre kisi bazinda tiim niifusu
ve kurumlar1 yogun koordinasyon ile miidahaleye yonelik hazirlama ve egitme
caligmalarim1 kapsar. Ekipman ve donanimlarin bakimi, tahmin ve erken uyari
sistemlerinin  kullanimi, personelin egitimi ve diger aktiviteler siirekli

giincellenmelidir.

Miidahale ““afet ve acil durumlarda can ve mal kurtarma, saglik, iage, ibate, giivenlik,
mal ve ¢evre koruma, sosyal ve psikolojik destek hizmetlerinin verilmesine yonelik
calismalar” olarak tanimlanmaktadir (AFAD, 2014b). Bu boliimde vyiiriitiilecek
caligmalar en fazla sayida insan hayatim1 kurtarmaya yonelik olarak enkaz altinda
kalan canlilarin arama ve kurtarmasi, yaralilarin tedavisi, agikta kalanlarin hayatlarini
devam ettirebilmeleri i¢in icecek ve yiyecek, enkaz kaldirma (Ramezankhani &

Najafiyazdi, 2008), barinma, 1sinma gibi ihtiyaclarin karsilanmasidir. Ulkemizde
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simdiye kadar yapilan afet calismalarinin arkasinda daha ¢ok, hatta sadece “arama-
kurtarma” mantig1 olmus ve miidahale konusunda eksik kalmistir. 1999 Marmara
Depreminde farkli kaynaklardaki can kayb1 ve yarali sayilarindan ne kadarinin arama

ve kurtarma ekiplerince kurtarildigi konusunda kesin rakamlar bilinmemektedir.

Iyilestirme evresinde, afete ugrayan bolgenin haberlesme (Luna & Pennock, 2018),
ulagim, su, elektrik, egitim, uzun siireli gecici iskan, ekonomik ve sosyal faaliyetler
gibi gereksinimlerini minimum diizeyde karsilanabilmesi icin gereken calismalar

yapilmaktadir (Gtlizel, 2013).

AFAD Tarafindan yiiriitiillen ¢aligmalar neticesinde; afet yonetiminde temel teskil
edecek Afet Yonetim ve Karar Destek Sistemi (AYDES) projesi gelistirilmistir.
Proje; 2017 yilina kadar cografi bilgi sistemleri altyapisiyla entegre, erken uyari
imkanina sahip, tahmin-modelleme ve simiilasyon destekli risk yonetimi asamalari
ile karar destek mekanizmalarinin olusturdugu bir genel yonetim sistemidir. Bu
kapsamda gilinlimiize kadar afet sirasinda kaynaklarin yonetimini saglayan Olay
Komuta Sistemi (OKS) modiilii, ¢esitli amaglarla kullanilan barinma merkezlerinin
yonetildigi Afet Gegici Kent Yonetim Sistemi (AKFEN) modiilii, yardimlarin
organize edildigi Elektronik Yardim Dagitim Sistemi (EYDAS) modiilii, cografi
verilerin yonetildigi Mekansal Bilgi Sistemi modiilii tamamlanmistir. Bu ¢alismalar
planlandig1 sekilde afet yonetiminin etkinliginin artirllmasina yonelik planli bir

sekilde devam etmektedir.

Geemis yillarda Telekom operatorleri tarafindan farkli projelerle afet yonetimine
katki saglanmistir. En son Turkcell tarafindan DroneCell isimli proje ile afet sonrasi
baz istasyonlarmin devre disi kalmast durumunda kullanilmak iizere mobil baz

istasyonlar1 projelendirilmistir.

Diinya iizerinde afet yonetimi konusunda uluslararas1 pek ¢ok organizasyon vardir.
Bu organizasyonlar arasinda katilim ve faaliyetler acisindan en biiyiik orgiit

Birlesmis Milletler Kalkinma Programi (United Nations Developing Program-
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UNDP)’dir. Bu orgiit Birlesmis Milletler etki alaninda bir semsiye orgiit olarak
uzmanhk Orgiitleri kurarak faaliyetleri organize etmektedir. Insani Yardim
Koordinasyon Orgiitii (OCHA), Diinya Saglik Orgiitii (WHO), Diinya Gida Programi
(WFP) ve Birlesmis Milletler Cocuklara Yardim Fonu (UNICEF) gibi orgiitler
UNDP koordinasyonunda Birlesmis Milletler semsiyesi altinda afet bolgelerine
cesitli yollarla yardimda bulunmaktadir (Giilkan ve ark., 2003).

Uluslararas1 Arama ve Kurtarma Danigsma Grubu (INSARAG) benzer uluslararasi
faaliyet gosteren oOrgiitlerdendir. Digerlerinin aksine gayri resmi bir kiiresel ag
yapisindadir. INSARAG’mn amaci, uluslararast yardim gerektirecek depreme
miidahale ve yardimlardaki koordinasyon metodolojisi ve standartlarin1 gelistirmek
amacuyla lilkelere ve orgiitlere platform saglamaktir. INSARAG Birlesmis Milletler
semsiyesi altinda 80’den fazla iilke ve organizasyonun katilimi ile faaliyet

gostermektedir.

AFET YONETIMINDE ARAMA VE KURTARMA FAALIYETLERI

Arama; afet ve acil durumlarda enkaz altinda kalmis insanlarin yerinin
belirlenmesine yonelik yliriitiilen faaliyetler olarak tanimlanmaktadir. Arama ve
kurtarma ise “afet nedeniyle gii¢ durumda kalmis insanlari, 6zel olarak egitilmis ve
donatilmis resmi veya 6zel ekipler tarafindan aranmasi, bulunmasi ve kurtarilmasina
yonelik ¢aligmalara” denilmektedir (AFAD, 2014b). Arama ve kurtarma faaliyetleri
kritik bir stliregtir ve hizli bir kurtarma operasyonu i¢in ayrintili planlama temel
sarttir. Bu planlamada afetten etkilenen kurbanlarin bulunmasi ihtimalinin en yiiksek
oldugu yerlerin tespit edilmesi de yer almalidir. Ayrica ¢okmiis binalarin hizli bir
sekilde zarar tespitinin yapilmasi i¢in de siniflandirmasi bu planlamada yer almalidir.
Kisisel bazda enkaz altinda sikismis kisilerin  bulunabilmesini saglayacak
teknolojiler, bu kisilerin en kisa zamanda, gilivenli ve en az ¢abayla kurtarilmasina

yardimer olacak teknikler iizerine odaklanmis planlamalar arama ve kurtarma
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faaliyetlerinin 0ziinii teskil etmektedir. Wong ve Robinson (2004)’a gore arama ve
kurtarma ekibi enkaz altinda sikismis canlilarin, tehlikelerden ve yikintilardan
kurtarilmasindan sorumludur. Bu ekibin kullandig1 aletler arasinda gorsel
goriintiileme araglari, sismik cihazlar, termal kameralar, kopekler ve fiziksel aramaya
fayda saglayacak diger araglar bulunur. Duruma gore bu cihazlar tek tek veya toplu
kullanilabilir. ~ Afetler iilkemizde ve Diinyada kag¢inilmak olarak siirekli
yasanmaktadir. Afet sonrasinda ise arama ve kurtarma ekipleri enkaz bolgesinden
canli kurtarmak i¢in Altin Saatler olarak tanimlanan ilk 72 saati degerlendirmeye
calisirlar. Coburn ve ark. (1991) biiylik afetler sonrasi yiiriitillen arama ve kurtarma
calismalarinda zamana kars1 hayatta kalma oranlarini tilkemizin de iginde oldugu (30
Ekim 1983 Erzurum Depremi, Biiyiikligii 6,9 Ms ,1.155 6li, 537 yarali, 3.241 konut
agir, 3 bin konut orta ve 4 bin konut hafif hasar, 30 bini askin hayvan telef) dort
biiyiik deprem verileri ile tespit etmistir (Ochoa ve Rodrigo, 2015). Arastirmalar
afetler sonras1 hayatta kalma oranlarinin her afette ayni olmadigini gostermektedir
ancak ilk 72 saat tiim Diinyada en kritik saatler olarak kabul edilmektedir. Fiedrich
ve ark. (2000) bu oranlarin 6ngoriilebilmesi i¢in bir model dnermisler ve yine ilk 72
saatin en kritik zaman dilimi oldugu sonucu elde edilmistir (Ochoa ve Rodrigo,
2015). Leblebici (2014)’ye gore afetlerden hemen sonrasinda ilk miidahale kolektif
bir reaksiyon olarak yakinlardan, kurtulanlardan ve bdlgede bulunan yerel
kaynaklardan gelmektedir. Cilinkii resmi miidahale ekiplerinin bdlgeye gelmesi uzun
siirebilmektedir. Hatta genis c¢apli afetler sonrasi ilk resmi miidahale ekibinin

gelmesi, gerekli hazirlik ve ulasim siiresinden sonra 24 saati bulabilmektedir.

Insani ve ekonomik kayiplar1 en aza indirmek ve arama ve kurtarma galismalarmin
siiratini artirmak i¢in bu faaliyetlerin tiim asamalarin1 standartlastirmaya ihtiyag
bulunmaktadir. Bu agsamalarin standart siireleri yoktur. INSARAG tanimlamasina
gore arama ve kurtarma faaliyetlerinin siirecleri arama ve kurtarma ekiplerinin canli
tespiti, yerinin tespiti ve kurtarilmasini igine alan bir dongii seklindedir. Bu dongii
enkaz altinda canli kalmayincaya veya canli kalma iimidi kaybolup c¢alismalarin
sonlandirilmasina kadar devam etmektedir. Burada kurbanlarin aranip bulunmasi ve

yerinin tespiti i¢in gecen zaman “tahmin edilemeyen bir siire” olarak dngoriilmiistiir.
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Bu da Birlesmis Milletler tabanli ¢alismalarda bile canli varligi bilgisine ulasma
siresinin 6nemini gosteren dnemli bir noktadir.

Statheropoulos ve ark. (2015) tespitlerine gore yerlesim yerlerinde bir arama ve
kurtarma operasyonunu geciktiren/uzatan faktorler siralanmistir. Bu faktorler Port au
Prince/Haiti (2010) ve L’Aquila/italya (2009) depremleri sirasinda acikca
gozlenmistir. Bir diger husus ise afetten etkilenen halk kitlelerinin roliidiir. Eger afet
bliyiik capli ve genis kitleleri etkileyen bir yapida ise — ki 1999 Golciik depremi bu
sekilde genis bir cografyada etkili olmustur — halk, enkaz altinda kalan insanlarin
yakinlar1 ve goniilliller arama ve kurtarma ekiplerinden ¢ok once olay yerine ulasip
arama ve kurtarma faaliyetlerine baglamis olabilir. Bu durumda ayn1 faktorler gecerli
olmasina ragmen etkileri degisik olabilecektir. Ornek olarak 1999 Gélciik
depreminden giinlerce sonra bile halkin bdlgeye hiicum etmesi neticesinde ulagim
yollar1 ve trafik kapali kalmig ve yardimlarin bile ulastirilmasinda biiyiik gecikmeler
yaganmistir. Ancak ayni zamanda bir enkaz Oniinde toplanmis goniilliilerle agir
vasita ve yikintilar araclar olmadan kaldirilarak yaralilara ulasim da saglanmistir.
Dolayisiyla gayri resmi olarak bolgede bulunan ve arama ve kurtarma faaliyetlerine

karisan insanlarin da bu faktorlere olumlu ya da olumsuz etkisi vardir.

ABD’nin ulusal afet yonetiminde FEMA’nin kullandig1 sistemlere ve hedeflerine
baktigimizda biiylik ¢apli arama ve kurtarma caligmalarinda en kisa siirede en fazla
can kurtarma amacima yoOnelik olarak geleneksel ve asimetrik arama ve kurtarma

yeteneklerinin kullanilmasi1 ongiiriillmektedir (DHS, 2011).

Enkaz altinda kalan canlilar i¢in “dort kurali” gecerlidir. Bir enkazzede hava
olmadan 4 dakika yasayabilir, su olmadan 4 giin, yiyecek olmadan 4 hafta (Agapiou
ve ark., 2015), bu yiizden arama ve kurtarma operasyonlar1 72 saatten sonra
sonlandirilmakta veya oncelikleri degistirilmektedir. Kisa zaman igerisinde bilgi
saglanmast ve bu bilginin dogruluk diizeyinin yiliksek olmasinin kaos ortaminda
faaliyetlerin etkinligini artirabilecegi veya daha fazla karmasa ve zarara yol
acabilecegi degerlendirilmektedir. Afet bolgesi, kendisi ile biiyiik benzerlikler

gosteren muharebe bolgesi gibi yiiksek seviyede durumsal farkindalik
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gerektirmektedir.  Endsley ve ark. (2003) durumsal farkindaligi cevredeki
maddelerin belirli bir yer ve zaman g¢ergevesinde algilanmasi, su andaki anlamlarinin

ve yakin gelecekteki durumlarinin projeksiyonu olarak tarif etmistir.

Afet yonetim siirecinde miidahale boliimiiniin zamana dayali olarak kritiklik tastyan
evresi stiphesiz ki arama ve kurtarma siirecidir. Bu siire¢ genelde arama ve kurtarma
operasyonlarinin bir kontrol merkezi / komuta merkezi seklinde kurulan merkezden
yonetilmesi seklinde gerceklesmektedir. Bu merkez arama ve kurtarma faaliyetlerine
yonelik tiim aktorleri ve tiim kaynaklar1 yonetmeye calisir. Zaman kritik boyle bir
gorevi yiritirken komuta/kontrol merkezinin en genis kapsamli durumsal
farkindaliga sahip olacak sekilde bilgilere sahip olmasi gerekmektedir (Seppanen ve
Virrantaus, 2015). Komuta/kontrol merkezlerinde gorevler daha dnceden belirlenmis
ve acgik sekildedir, zaman kritiktir ve tek amac afetin zararlarini azaltmak ve daha
fazla canli kurtarmaktir. Bu ortamda calisan arama ve kurtarma birimleri genellikle
kurumsal yapiya sahip devlet organizasyonlaridir. Bu organizasyonlarin arama ve
kurtarma birimleri benzer senaryolar i¢in hazirliklidir, tatbikat ve egitim yapmis
durumdadir ve genelde bu konuda uzun siireli egitimler almislardir. Buna benzer,
“zaman kritik” gorevlerde eldeki hazir bilgi kisithidir ve yeni bilgi toplayacak veya
analiz edecek zaman da yoktur. Afetin biiyiikliigiine gore bolgede gorev yapacak
aktorler onlardan binlere kadar biiyliyen capta olabilir. Gorev yapacak
organizasyonlar devletin resmi organizasyonlari, goniilliller veya sivil toplum
kuruluslaridir ve bunlarin ortak ¢alisma yapmis olsun veya olmasin ortak bir dil ile
bilgi paylasmalari ve calismalar1 kagmilmazdir ¢iinkii zamanin bu kadar kisith
oldugu gorevlerde yanlis anlamalara veya karsilikli ¢alisabilirlik i¢in gerekli uyum
sorunlarina ayirilacak zaman yoktur. Seppanen ve Virrantaus (2015) bu durumlarda

bilgi erisimi ve paylagimi i¢in bir portal uygulamasinin kullanilmasini 6nermislerdir.

Arama ve kurtarma calisma alanlan tehlikeli, yikilmis ve zarar gormiis, ¢aligsmasi
bliylik gayret ve dikkat isteyen alanlardir. Bu alanlarda yiiriitiilecek caligmalarda
kullanilmak tizere gelistirilen aletler ve sistemler pratik ve hafif olmalidir. Bu aletler

kisa ve dayanikli olmali, ayrica egzoz gaz ¢ikislari enkaz disinda olmalidir. Ayrica
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yeni gelistirilen lazer teknolojileri, basingli su sistemleri, ufak ama giiclii kaldiraclar,
otomatik stabilizasyon saglayan aletler hayat kurtarmaya devam etmektedir (Wong &
Robinson, 2004). Bu tez calisma kapsaminda goriisiillen uzmanlardan elde edilen
bilgilerle Tiirkiye’de arama ve kurtarma ¢aligmalarinda kullanilan alet ve sistemlerin
listesi olusturulmustur. Bu liste ABD FEMA teskilatinin listeleri ile
karsilastirilmistir. Ayn1 zamanda bu listedeki alet ve sistemlere gelecek projeksiyonu
olusturmasi bakimindan Statheropoulos (2015b) tarafindan gelistirilen Gelecek
Teknolojilerinde ~ Oncelikler listesi ile karsilastinlmistir.  Bu  yukaridaki
karsilagtirmalar yapildiginda, 6zellikle gelismis tilkelerin alet ve sistemlerinde daha
fazla teknoloji kullanimi, yazilimlar, yapay zeka ve otomatik sistemler dikkat

¢ekmektedir.

Genel olarak 3 ¢esit arama metodu bulunmaktadir (Wong & Robinson, 2004):
v' Fiziksel Arama — bolge aramasi, gorsel ve ses ile arama,
v' Kopek Aramasi — egitimli kopekler ile,

v' Elektronik Arama — ¢esitli elektronik alet ve sistemler ile.

Canli tespiti yapmak i¢in en yaygm kullanilan teknik “Sesimi duyan var mi?”
seklinde seslenmektir. Bu teknik enkaz alt1 dinleme cihazlar1 ile birlikte
kullanilabilir. Enkazin altin1 sessizce dinlemek de sik kullanilan tekniklerdendir. Bu
teknigi hicbir egitimi olmayan insanlar da ayr1 bir techizata gerek duymadan
kullanabilir ancak bu teknik tehlikeli olabilmektedir. Bir sekilde kendisinden ge¢mis,
bayilmis, yarali olmasi nedeniyle kendini kaybetmis insanlar bu teknikle tespit
edilemezler. Imkanlar dogrultusunda enkaz altina kamera indirilerek de arama
caligmalar1 yapilabilmektedir. Kameralar basit kullanimlari, video veya fotograf
kayitlar1 ve uzaktan izleme imkanlar ile biiyiik avantajlar saglamaktadir. Bu teknik
ise kisitli batarya giicii, boyut ve maliyetler nedeniyle ¢ok yayginlagsmamistir. Ayrica
infrared veya termal kameralar ile elektronik dinleme cihazlart da bu alanda
kullanilan araglardandir. Infrared ve termal kameralar biiyiik ve karanhik acik
alanlarda, toz ve dumanin oldugu alanlarda ¢ok kullanighdirlar. Elektronik dinleme

cihazlan ise biiylik alanlarda 6zel tekniklerle (triangulation vb.) kurbanin yerini ve
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soluk alig verislerini tespit edebilmektedir (Wong ve Robinson, 2004). Yukaridaki
tekniklerden baska kullanilan diger usuller ise arama robotlarinin kullanilmasi,
otonom kamera tabanli cihazlarin kullanilmasi (Dandoulaki ve Andritsos, 2007) ve
mikrodalga sistemlerin kullanilmasidir. Ayrica enkaz altinda kalan canlilarin
viicutlarindan salgilanan organik bilesenlerin (Volatile Organic Compounds-VOCSs)
tespit edilmesine yonelik kopeklerin veya cihazlarin kullanilmasi da karsilasilan

tekniklerdendir.

Insanlik tarihi boyunca hassas koku alma duyular1 ve hisleri nedeniyle kdpekler
arama ve kurtarma faaliyetlerinin vazgecilmezi olmustur. Ozellikle afetler sonrasi
zamanin c¢ok kisith oldugu, enkaz altinda kalan kurbanlarin sesini duyuramadigi,
giicsiiz veya baygin oldugu yerlerin tespitinde kopekler dnemli rol iistlenmektedir.
Bu gorevleri iistlenen kopekler aslinda bir mekanik cihaz degildir ve her zaman ayn
basariyr gostermeleri beklenemez. Ozellikle diiz arazilerde arama ve kurtarma
faaliyetlerinde kopeklerin basarisini ve etkinligini 6lgmeyi amaglayan Greatbatch ve
ark. (2015) tarafindan Ingiltere’de 2014 yilinda 10 kopekle 25 test yapilmis ve
sonuglar degerlendirilmistir. Ulkemizde arama ve kurtarma ekipleri ile birlikte
kopekler kullanilmaktadir ve literatiirde kopeklerin performanslari iizerine benzer bir
caligmaya rastlanmamistir. AFAD’1in Kasim 2015 ayinda yaptig1 Kopek Arama Timi
Gorev Yeterlilik Sinavi’nda basarili olan 32 kopekten 17’sine madalya verilmesi
toreninde AFAD Bagkan1 Dr.Fuat Oktay “Kopekle arama verilerine bakacak olursak
aralarinda en hizli sonug veren teknik olarak goriiliiyor.” demistir. Bu haberdeki
bilgilere gore kopekli arama timlerinin canliyr enkaz altinda bulma siiresinin 3-7
dakika arasinda degistigi, sismik ve sesle arama cihazlariyla yapilan aramalarin

bundan daha uzun siirdiigii ifade edilmistir (AFAD, 2015b).

Biiylik capli afetlerden sonra kurbanlar genelde biiylik bina yikintilar1 arasinda
kurtarilmaya ve acil saglik miidahalesine ihtiya¢ duyacak sekilde sikisip kalmis
durumda bulunmaktadir. Genellikle bdyle durumlarda yerel imkanlar hatta bazen
ulusal imkénlar bile yetersiz kalmakta ve uluslararasi yardim ekiplerinin de acil

arama ve kurtarma faaliyetlerine katilmasina ihtiya¢ bulunmaktadir. 1999 Goélciik
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depreminde ve benzer sekilde 2008 Wenchuan/Cin depreminde merkez {issiindeki
binalarin %75’inden fazlasi zarar gOrmiistiir. Buralarda binlerce insanin enkaz
altinda kaldigi tahmin edilmektedir (Chen ve Miller-Hooks, 2012). 2010 Haiti
bagkenti Port-au-Prince depreminde yaklasik 225.000 kisinin yasadigi 10.000 den
fazla bina yikilmis veya ciddi zarar gormistir (UNOSAT, 2010). 2011
Tohoku/Japonya depremi ve ardindan meydana gelen tsunami 59806 binay1 yok
etmis, 190.000 den fazla binaya ise zarar vermistir (Norio ve ark., 2011). Bu deprem
sonras1 miidahale i¢in Japonya’nin kendi ekiplerinin yanisira 23 iilkeden arama ve
kurtarma ekipleri yardima gitmistir. Etkin bir arama ve kurtarma faaliyeti i¢in kisa
siirede miidahale imkéanlarinin yaratilmasi biiyiik énem tasimaktadir. Ornek olarak
2003 Bam/iran’da meydana gelen deprem sonrasi yiizlerce ulusal ekip, 44
uluslararas1 yardim kurulusu, Birlesmis Milletler ve diger sivil toplum kuruluslari
miidahale igin bdlgeye gitmistir. Koordinasyon ve iletisim eksiklikleri nedeniyle bu
arama ve kurtarma ekiplerinin miidahalesi oldukca gecikmistir (Ramezankhani ve
Najafiyazdi, 2008). Oysa afetler sonrasi kaos ortaminda zamana kars1 yaris halinde

kararlar yerinde ve zamaninda verilmek zorundadir.

Daha oOnce yapilan ¢alismalarda deprem, yangin gibi bir afetten sonra arama ve
kurtarma ekiplerinin bolgeye kisa siirede ulagmasi, afet bolgesi hakkinda kisa siirede
bilgi edinmeleri ve enkaz altinda kalan insanlar1 canli olarak kurtarmanin, arama ve
kurtarma ¢alismalarinin  basarili olmasinda en Onemli parametreler oldugu
belirlenmistir (Pehlevan, 2012, Ozerdem, 2006). Bu tespitlere ydnelik olarak uzman
arama ve kurtarma ekipleri ile yapilan goriisme ve anketlerde bu faktorler igerisinde
canli tespit siirecinin siire olarak kisaltilarak iyilestirilebilecegi tespit edilmistir. Bu
konuya yonelik olarak tespit edilen problem ciimlesi hipotezleri test edilmistir. Bu
calisma kapsaminda 2013-2015 yillar1 arasinda Tiirkiye’de arama ve kurtarma
faaliyetlerinde gorev almis / gorev alan, dogrudan arama ve kurtarma faaliyetlerine
yonelik calismis / c¢alisan teknik personel ile ylizylize gOriismeler
gerceklestirilmistir. Bu doktora tezinde; arama ve kurtarma ekiplerinin ¢aligmalari
sirasinda arama ve kurtarma siiresine etki eden hususlardan canli varligi bilgisine

ulagma siiresinin etkisi ilizerinde odaklanilmistir. Yiizylize goriismeler 32 arama ve
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kurtarma uzmani personel ile farkli zaman ve yerlerde yapilmistir. Uzmanlarla
goriismelerden elde edilen ilk veriler yine ayni uzmanlara teyit ettirilerek
olgunlastirilmis ve nihai haline getirildikten sonra anket olarak uygulanmistir. 2014
Yilinda 27-29 Kasim tarihleri arasinda Ankara’da gerceklestirilen “IDME 3.
Uluslararas1 Afet Yonetim Fuar1 ve Konferansi’nda agilan stand ile konferans ve fuar
katilimcis1 arama ve kurtarma uzmani kisilerle tespit edilen hususlar teyit edilmistir.
Bu calismalardan elde edilen sonuglar Tiirkiye’de arama ve kurtaram ¢alismalarinda
onemli hususlar olarak listelenmistir (Tablo 16). Bu hususlarin literatiirde ilk defa
yer almas1 Onemlidir. Ayrica ¢alismada goriisiilen uzmanlara yonelik hususlar da
tictincii boliimde ayrintilt olarak agiklanmistir. Bu tez ¢alismasi disinda uluslararasi
ve ¢ok yeni bir calisma olarak Statheropoulos ve ark. (2015) tarafindan kentsel
bolgelerde arama ve kurtarma faaliyetlerini ve siireleri etkileyen temel faktorlerin
belirlenmesine yonelik bir calisma mevcuttur. Bu tez calismasindakine benzer
sekilde Statheropoulos ve ark. (2015) tarafindan arama ve kurtarma faaliyetlerine

etki eden, oncelik arz eden veya 6nemli oldugu tespit edilen hususlar belirlenmistir.

Halkin Arama ve Kurtarma Faaliyetlerine Katilim1 konusunda genis halk kitlelerinin
giicli ile uzman ekiplerin tecriibesinin birlesimi bazen ¢ok dnemli olmaktadir. Afet
bolgesinde afetin hemen sonrasinda yiiriitilecek ilk yardim ve arama-kurtarma
caligmalarinda profesyonel ekipler bolgeye ulasmadan 6nce yerel halk, goniilliiler ve
afetten etkilenmis ancak kurtulmus insanlar ilk miidahaleleri yaparlar. Ozellikle
genis ¢apli ve kitlesel yikimlarin yasandigir deprem gibi afetlerden sonra yeterli ve
gerekli liderlik/yonetim 6zellikleri sergilenirse afet bolgesinde kaostan kaynaklanan
zorluklar asilip arama ve kurtarma faaliyetlerinde zaman kazanilabilir. Acil ilk
yardim uygulamalar1 yapilabilir. Kaba ylizey taramasi ve basit ugraslarla kurtarilacak
enkaz altinda kalmis insanlar kurtarilabilir. Lojistik destek yerinden saglanabilir,
temel gida maddeleri temin edilebilir. Arama ve kurtarma gorevlerine dogrudan
etkisi olan ve giivenlik endiselerini destekleyen bilgiler toplanabilir. Profesyonel
ekipler bolgeye geldik¢ce arama ve kurtarma faaliyetlerine esas istihbarat bilgileri

saglanabilir.
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Yerel halkin destegi arama ve kurtarma faaliyetlerinde biiylik 6onem tasimaktadir.
Halkin destegi saglanirken 6zellikle liderlik konusunda one ¢ikan profesyonellerin
halkin kiiltiirel ve ahlaki degerlerini anlamas1 da gereklidir. Statheropoulos ve ark.

(2015) makalelerinde afet sonrasi halkin 6zelliklerini bir tablo seklinde siralamistir.

Teknoloji Entegrasyonu konusunda arama ve kurtarma faaliyetlerine yonelik
teknolojilerin gelistirilmesi ihtiyac1 vardir. Afetler ve miidahale siirecine yonelik
gelistirilen teknolojiler olmasina ragmen enkazlarin igerisine giren, test edilmis ve
gecerliligi kanitlanmis teknolojilerin sayis1 azdir. Tiirkiye’de afet yonetimi miidahale
stirecinde bu calismada sayili teknolojilerin bir boliimi kullanilmakta, bir bolimi
heniiz kullanilmamaktadir. Kullanilan veya gelistirilmesi gereken teknolojilere
yonelik uzman goriisleri dordiincii boliimde uygulanan anket sonuglarinda ayrintili
olarak verilmektedir. Teknolojik araglarin fonksiyonlarinin miimkiin oldugunca
biitiinlestirilmesi ve birbirini destekler sekilde birlestirilmeleri 6nem kazanan bir
husus olarak ortaya c¢ikmaktadir. Arama ve kurtarma faaliyetlerinde yeni
yeteneklerin kazanilmasi esnasinda bu teknolojilerin biitiinlesik kullanimina yonelik

¢oziimler géz onilinde bulundurulmalidir.

TURKIYE’DE AFET YONETIMI ARAMA VE KURTARMA
FAALIYETLERINE YONELIK BiR ARASTIRMA

Calismanin bu kisminda Tirkiye’deki afet yOnetim sistemi igerisinde arama ve
kurtarma faaliyetlerini etkileyen hususlar, 6nemli parametreler, canli varligi bilgisine
ulagma sekilleri ve etkileri ile ilgili hususlarda yapilan anket sonuglar1 incelenmistir.
Afet yonetiminde arama ve kurtarma uygulamalariyla ilgili olarak literatiir taranmis
ve konu ile ilgili oldugu tespit edilen 6nemli hususlar tespit edilmeye calisiimistir.
Bu calismada daha 6nce yapilan yiiz yiize goriismeler ve miilakatlarda tespit edilen
hususlar dogrultusunda uzman goriisii alinan 8 adet demografik soru ve 19 adet

mesleki/teknik sorudan olusan bir anket hazirlanmistir. Hazirlanan anket AFAD
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(merkez ve tasra teskilat1), AKUT (Ankara ve tasra teskilati), Sivil Savunma Arama
ve Kurtarma Birlik Miidiirliikleri, GEA Arama ve Kurtarma, Antalya Biiyiiksehir
Belediyesi Itfaiye Daire Baskanhig1 gibi afet yonetim sisteminin bir pargasi olan
organizasyonlarin ilgili personeline ve resmi e-postalarina doldurulmak iizere
gonderilmistir. Personelin toplu olarak bulundugu yerlerden gelen talebe gore

anketler basili olarak da gonderilmistir.

Ayrica toplam 57 ilin 11 Afet ve Acil Durum Miidiirlerine hitaben yapilan ¢alisma ile
ilgili e-posta yoluyla veya telefonla bilgi verilmis ve bilgi alinmistir. Bu aragtirmada
kullanilan veriler arama ve kurtarma uzmanm kisilerden toplanmistir. Yiiz yiize
goriigme ve miilakatlar hem resmi hem gayri resmi organizasyonlara mensup arama

ve kurtarma uzmani kisilerle yapilmistir.

Yiiz ylize goriismeler 32 arama ve kurtarma uzmani personel ile farkli zaman ve
yerlerde yapilmistir. Bu 29 soru ii¢ grup halinde gruplanmistir. ilk bdliimde (1-12.
sorular) afetler ve arama ve kurtarma faaliyetlerine yonelik genel ve demografik
sorular ve tecriibe paylasimi yer almistir. ikinci boliimde (13-24. sorular) arama ve
kurtarma faaliyetleri sirasinda ihtiya¢ duyulan bilgi ve malzemelere yonelik sorular
yer almistir. Son boliimde (25-29. sorular) bilgi teknolojilerinin veya yeni teknolojik
araglarin kullanilmasinin arama ve kurtarma faaliyetlerine etkilerini tecriibelerine

gore degerlendirmelerini isteyen sorular yer almistir.

Bu teskilatlardan Tiirkiye’deki en biiyilik resmi organizasyon olan AFAD’in merkez
teskilatinda 2013 yili itibariyle arama ve kurtarma teknisyeni bulunmamaktadir.
Tasra teskilatinda ise 2013 yil1 itibariyle Il Ozel Idarelerine bagli Arama ve Kurtarma
Birlik Midiirliikleri biinyesinde 1.100 arama ve kurtarma teknisyeni kadrosu
bulunmaktadir. Bu personelden sadece arama ve kurtarma uzmanlig1 ve gorevi olan
personel sayist ise 900 civarindadir. 20 Subat 2014 tarihli 6525 sayili Kanunda
yapilan degisiklik ile 11 Ozel Idarelerine bagli olan il Afet ve Acil Durum
Miidiirliiklert AFAD biinyesine katilmis ve 2014 yil1 icerisinde kadro degiklikleri ve

atamalar yapilmustir. Tiirkiye’deki tek resmi arama ve kurtarma organizasyonu olan
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AFAD biinyesindeki arama ve kurtarma teknisyenlerinden 251’ine ulagilmigtir. Yiiz
yiize goriismelerden elde edilen veriler 15181inda hazirlanan anket sorular1 hem basili
ortamda hem de bir web sitesi araciligi ile online olarak uygulanmistir. Toplamda
tam olarak cevaplanan anket sayis1 251°dir. Basili olan anketler toplamda 384 adet
uygulanmis ancak toplamda 99 kisiden cevap alinabilmistir. Online olarak
doldurulan anket sayis1 ise 152°dir. Anketler farkli illerden ve farkli bolgelerden
doldurulmustur. Ankete katilanlar tarafindan anketin ne amagla ve kim tarafindan
uygulandig1 acikca bilinmektedir. Bu yiizden anketin samimi ve gergekgi bir sekilde
cevaplandigi gozlenmistir. Anketlerden elde edilen veriler arastirmanin hipotezlerini
test edebilmek i¢in yeterli goriilmiistiir. Katilimcilarin cinsiyet, yas, egitim durumu,
bolgesel farklilik, meslekte bulunma siireleri gibi O6zelliklerinin ankete verilen
cevaplar etkilemeyecegi varsayillmistir. Ankete katilan arama uzmanlarinin sahip
olduklar1 demografik 6zelliklerin genel durumunun arastirmanin etkinligine olumlu

katki saglayacagi diisiiniilmektedir.

Anket uygulamasi sonucu elde edilen verilerin ¢éziimiinde; Arama ve Kurtarma
Faaliyetlerinde Kullanilan Tekniklerin ve Siire¢lerin Analizi ve Degerlendirilmesi
anket ¢alismasindan elde edilen verilerin analizinde betimleyici istatistiklerden ve
hipotez testlerinden faydalanilmis ve veriler IBM SPSS 20 Paket Programi yardim
ile analize tabi tutulmustur. Calismamizda toplamda 251 katilimer yer almustir.
Katilimcilarin biiyiik gogunlugu erkek katilimcilardan olusmaktadir. % 96,4 Erkek ve
% 3,6 Kadin katilimci s6z konusudur. Kullanilan istatistiksel model genellikle
ortalama, standart sapma, t testi ve korelasyon tekniklerine dayanmaktadir. Olgek
giivenirligine iligkin verilerin gilivenirlik analizi i¢in alfa cronbach ile yapilmistir.

Anketlerden elde edilen verilerin tamami bilgisayar ortamina aktarilmis ve sayisal

verilerin analizinin tiimii bilgisayar yoluyla yapilmistir.

Afetler sonras1 etkin ve hizli miidahale hayat kurtarma agisindan temel sarttir. Bu
amagla Tiirkiye’deki afet yonetimi arama ve kurtarma faaliyetlerinin etkinliginin ve
miidahale siiratinin artirilmasina yonelik sorunlarin tespiti, bu sorunlara uygun

¢Oziim Onerileri sunulmalidir. Bu nedenle, bu tez ¢alismasinda uygulanan ankette,

338



arama ve kurtarma yontemlerinin, techizatinin ve usiillerin Tirkiye’deki afet
yonetiminde ne kadar yeterli oldugu, gelistirilmesi gereken hususlar hakkinda
Oneriler toplanmaya c¢alisilmistir. Bu tez ¢alismasi kapsaminda, uygulanan anket
calismasindan elde edilecek verilerin sonucuna gore asagidaki hipotezler test

edilmistir.

“Arama ve Kurtarma Faaliyetlerinde Kullanilan Tekniklerin ve Siireglerin Analizi ve
Degerlendirilmesi’ne yapilan giivenirlik analizi sonucunda, Standardize edilmis
Cronbach’s Alfa degeri 0,817 yani %81,7 olarak hesaplanmistir. S6z konusu degere
bakilarak, anketin yiliksek diizey giivenilir oldugu belirlenmistir. Cok cevapli
sorularin dahil edilmedigi giivenilirlik analizi sonucunda, analize dahil edilen
degiskenlerin ortalama degerleri (Ort), Standart sapmalar1 (SS) ve Gegerli Olan
Toplam Katilimc1 Sayist (N) SPSS ¢iktilari tablolarda verilmistir.

Afet yonetimi sistemlerinde arama ve kurtarma siireglerinin teorik cergevesi ve afet
yonetiminde basarili olan baz1 iilkelerin uygulamalarina iliskin literatiir incelenmistir.
Ote yandan afet deneyimi fazla olan Amerika Birlesik Devletleri FEMA &rgiitiiniin
arama ve kurtarma techizat1 ve kullanilan teknolojik sistemler gdzden gecirilmistir.
Arama ve kurtarma temel ilkeleri ankette soru olarak yer almistir. Gerek yazin
taramasindan, gerekse lilke uygulamalarindan verimli ve etkin bir arama ve kurtarma
siirecinde 6nemli hususlar1 ortaya koyacak olgekler gelistirilmistir. Ayrica, anketin
uygulanmasindan Once konu uzmanlarina gelistirilen Olgekler teyit ettirilmistir.
Ayrica, gorlisiilen arama ve kurtarma uzmanlariin tecriibeleri geregi bildikleri kabul
edilen, kendi gorev alanlari iginde yer alan, egitim programlarinda gosterilen, temel

arama ve kurtarma terminolojisi ile 6lgekler olusturulmustur.

Tiirkiye’deki arama ve kurtarma faaliyetlerinin mevcut durumunun analizi ve
sorunlarinin tespitine yonelik 29 6l¢ek belirlenmistir. Her yarg: ifadesi besli Likert
Olcekle sorulmustur. Yargi ifadelerinin belirgin olmasi i¢in besli Olgek tercih

edilmistir. Ayrica, konu degerlendirme anketlerinde besli Likert tercihinin ¢okca
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yapildig1 tespit edilmistir. Bu ¢alismanin da bir degerlendirme anketi icerdigi goz
ard1 edilmemelidir. Ucu agik soru ile katilimcilara bu konudaki 6nerileri sorulmustur.
Toplanan Oneriler ortak konularma gore smiflandirilmistir. Bu kapsamda tez
yaziminin anket ¢alismast kisminda elde edilecek verilerin sonucuna gore hipotezleri

test edecek sorular belirlenmistir.

H1: Arama ve kurtarma takimlarinin enkaz altindaki canli bilgisine ulagsma siiresini

kisaltmak takimlarin arama ve kurtarma etkinligini artirir.

H2: Afetler sonrast miidaha asamasinda arama ve kurtarma takimlarinin bilisim
tabanli alet ve sistemleri kullanmasi arama ve kurtarma calismalarinin etkinligini

artirir.

Anket uygulamasindan elde edilen veriler arama ve kurtarma galigmalarina yonelik
onemli sonuglar ortaya koymustur. Tiirkiye’de arama ve kurtarma g¢aligmalarinda
calisanlarin ¢ok biiyiik bir boliimii erkektir. Fiziksel olarak agir bir is olmasi bu
durumu agiklar niteliktedir. Fakat afet bolgesinde karsilasilacak 6zellikle kadinlar ve
cocuklarin bulunmasi ve kurtarilmas: faaliyetlerinde kadin arama ve kurtarma

uzmanlarinin bulunmasi fayda saglayacaktir.

Aragtirma evreninin yas ortalamasi 36.7 dir ve ¢ok yiiksek bir rakamdir. 2014
Yilinda ¢ikarilan 6525 sayili Kanun ve onun ardindan yapilan yonetmelik
diizenlemesi ile arama ve kurtarma teknisyeni olma sartlar1 yeniden diizenlenmistir.
Bu diizenlemeler ve sinav ile alim sartlar1 neticesinde yas ortalamasi ontimiizdeki
yillarda da artmasina ragmen genclesme egilimine girecektir. Bu calisma sonrasi
2016 yilinda yapilan Yonetmelik degisikligi ile arama ve kurtarma teknisyenliginde

50 yas lizerinde ¢aligsma izne tabi duruma getirilmistir.

Anket sonuglarinda %90’ {izerinde katilimc1 zaman, egitimli personel ve afetzede
bilgisinin arama ve kurtarma calismalarinda Oncelikli oldugunu belirtmistir. Bu

durum afetzedeye ulasmanin ve ona ait bilgileri elde etmenin Onemini
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gostermektedir. Bu maddede elde edilen sonuclar literatiirdeki c¢alismalarla

(Statheropoulos et al., 2015b) paralellik tasimaktadir.

Anketin son bdoliimiinde afetzedeye ait bilgilere ulagmayi ve ulasilan bilginin
dogrulugunun %90 {izerinde birinci derece dnemli oldugu sonucu elde edilmistir. Bu
durum da hipotezleri confirm eden bir durumdur, uzman goriislerinden elde edilen
konu basliklari, anket igerisinde sorulan sorular ve elde edilen sonuclarin tutarl bir

sonucu olarak uzmanlar bu konunun 6nemi iizerinde fikir birligi saglamstir.

EHDS-ENKAZ ALTINDA CANLI BiLGIiSINE ULASMA SURESINi
AZALTAN BIR UYGULAMA

Tiirkiye’de ge¢miste bolgesel ve biiyiik ¢apta yikimlara yol acan pek c¢ok felaket
yasanmistir. Bu felaketlerde yikilan onlarca, yiizlerce hatta binlerce binada, mevcut
profesyonel ekiplerle ilk 24 saat i¢inde arama ve kurtarma faaliyetlerinin yiiriitilmesi
neredeyse imkansiz olmustur. Uluslararast destek icin gelen yabanci ekipler ise
koordinasyon eksikligi nedeniyle fayda saglayamadan iilkeyi terk etmek zorunda
kalmistir (AFAD, 2014c; Ramezankhani & Najafiyazdi, 2008). Bu durumlarda
bolgede bulunan ve afetten sag kurtulan goniilliiler ise bir hazirlik yapilamadigr igin
etkin olarak kullanilamamistir. Arama siireci enkaz altinda canli bulunana kadar
tekrar eden belirsiz bir siirectir (INSARAG, 2012), bu siirecin uzamasi ise daha fazla
can kayb1 anlamina gelmektedir. Bu projede hem afetlerin hemen ardindan bolgede
bulunan goniilliiller tarafindan arama faaliyetlerine etkinlik saglamak hem de

profesyonel ekiplerin arama siiratlerinin artirilmasi hedeflenmistir.

Bu degerlendirmeler neticesinde agsagidaki maddelerde fayda saglayabilecek, ayni
zamanda anket hipotezlerini destekleyecek bir proje iiretilmistir.
v' Afetler 6ncesi donemde hazirlik sathasinda kullanilip afete hazir olmay1

saglayacak,
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v Afetlerin hemen sonrasinda arama ve kurtarma ekiplerine dogru bilgi
saglayacak,

v' Basit, local ve kablosuz kullanim1 olan,

v' Arama ekiplerine ve goniillillere zaman kazandiracak,

v' Kullanimi kolay, egitimi basit olan,

v' Hafif ve mobil kullanim ile enkaz tistiindeki arama ve kurtarma ekiplerine
kolaylik saglayan,

v' Arama siiresini kisaltarak kurtarma siiresini de kisaltan,

v' Canli kurtarma etkinligini artiran.

Bu proje 6zellikle afet bolgesinde bulunan ilk miidahaleciler tarafindan enkaz altinda
canli varhig1 bilgisine kisa siirede ulasilmasi amaciyla tasarlanmistir. Bu amaca
yonelik olarak insanlarin siirekli lizerinde tasiyabilecekleri, saat gibi aksesuar igine
konulabilen bir sinyal {ireteci ve bu sinyali alip isleyebilen bir mobil yazilim
hazirlanmistir. Bu kapsamda bir sinyal {ireteci (EHU) bir de sinyal tespit eden mobil
yazilim (EHDU) hazirlanmustir. Bu cercevede hazirlanan proje TUBITAK TEYDEB
Baskanligina sunulmus ve destek almaya hak kazanmistir. Proje Temmuz 2016 ile
Aralik 2017 aylar1 arasinda 18 ay boyunca yiiriitiilmiis ve basar1 ile tamamlanmustir.

Projede 6 is paketi halinde amaglanan teknik ¢alismalar yapilmistir.

v' Bu projede ortaya ¢ikan prototip miidahale asamasinda arama ekiplerinin
calisma siiratini artirmaya imkan saglayacaktir. Bu durum birim zamanda daha fazla
arama yapilabilmesine, zellikle biiyiik capli yikimlarda ilk 72 Altin Saatin daha
etkin kullanilmasina olanak saglayacaktir. Arama ekiplerinin dogrudan canliya
yonlendirilmesi sayesinde daha fazla hayat kurtarilmasina imkan saglayacaktir.

v" Bu projede ortaya ¢ikan prototip ile enkaz ilizerinde arama ekiplerinin daha
rahat calismasini, hafif olmas1 nedeniyle arama ekiplerinin daha az yorulmasini ve
daha ¢evik davranabilmesine imkan saglayacaktir.

v" Bu projede ortaya ¢ikan prototip ile cihazlarin g¢aligmasi i¢in gerekli giic
ihtiyaci azalacak, mobil cihazlarin esnek ve dinamik kullanimi arama g¢alismalarina

da esneklik saglayacaktir.
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v' Bu projede ortaya ¢ikan prototip; egitim almadan olay bélgesinde bulunan ilk
miidahaleciler (first responders) veya enkazdan kurtulan survivors tarafindan
kolaylikla kullanilabilecektir.

v' Bu projede ortaya ¢ikan prototip arama ve kurtarma ekiplerine ve goniilliilere
ilk 72 Altin Saat icerisinde daha fazla arama g¢alismasi yapabilmek igin zaman
kazandiracaktir.

v' Bu projede ortaya ¢ikan prototip local ve kablosuz ¢alismasi nedeniyle kolaylik
saglayacaktir. Enerji altyapisina ihtiyag duymayacaktir. Ulusal sistemlere
entegrasyon ihtiyaci olmayacaktir.

v' Bu projede ortaya ¢ikan prototip ile arama ve kurtarma ekiplerine dogru ve
zamaninda bilgi saglayacaktir. Projede yapilan c¢aligmalarda sadece canli varligi
bilgisi degil, ayn1 zamanda survivor in kimlik bilgileri, saglik bilgilerinin de
aktartlmasi saglanmistir. Bu sadece hem alinan verilerin (data) bilgiye
donistiiriilmesi, hem de dogrulanmasi (validation) ile survivor heniiz kurtarilmadan
onun hakkinda pek ¢ok bilgiye erisilmesine imkan saglayacaktir.

v" Bu projede ortaya ¢ikan prototip ile afetler 6ncesi hazirlik asamasinda kisilerin
ve toplumun benzeri araglar1 kullanarak afetlere hazir olmasina imkan saglayacaktir.
Hazirlikk asamasinda benzeri araglarin egitimlerinin kolayca ve genis Kkitlelere
verilebilmesi firsat1 ortaya ¢ikacaktir. Afet etkilerinin en aza indirilmesi amaciyla bir
katk1 saglanmis olacaktir.

v' Projede tasarlanan pargalar, galisma prensipleri, mesafe ve penetrasyon test

sonuglar1 5. Boliimde ayrintili olarak agiklanmistir.

TURKIYE’DE AFET YONETIMINDE TEKNOLOJI POLITIKALARINA
BiR YOL HARITASI, SONUCLAR VE TAVSIYELER

Tirkiye’de afet yonetiminde miidahale asamasinda son yillarda pek c¢ok calisma
yapilmistir. Bu caligmalarin biiylik bir bolimii bina yapilar1 veya zemin ile ilgili

caligmalardir. Oysa afet yonetimi afetler Oncesinde yillarca siirebilecek, uzun
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hazirliklar, egitimler, koordinasyon ve st seviye hazirlilk caligmalari
gerektirmektedir. Yapilan bu g¢alismada afet yonetiminde bilisim teknolojilerinin
etkin kullaniminin arama ve kurtarma calismalarini siiratlendirdigi ve zaman
kazandirdig1 ortaya ¢ikmistir. Arama ve kurtarma calismalarinda zaman kazanmak

ayn1 zamanda hayat kurtarmak anlamina da gelmektedir.

Bu tez calismasinda literatiir taramasi, uzman goriismeleri ve yapilan anket
sonucunda; yiiriitiilen ¢alismalar afet yonetiminde miidahale asamasinda 4 yatay
eksene boliinmiistiir :

v’ Tirkiye’de Afet YoOnetiminde Politika ve Stratejiler (Tirkiye’deki afet
yonetiminde uygulanan politikalar, stratejiler, gelistirilen kaynaklar, siiregleri toptan
etkileyen hususlar, diger Kurum/Bakanliklar/Sivil Toplum Kuruluglar1 ile olan
entegre hususlar vs.),

v' Tiirkiye’de Afet Yo6netimi Miidahale Asamasinda Tehditler / Sinirliliklar (Afet
yonetiminde 6ne ¢ikan tehditler, kisithiliklar, bagimliliklar, yetersizlikler, iizerinde
calisilmasi gereken kritik hususlar vs.),

v' Arama ve Kurtarma Calismalarini Destekleyen Altyapilar (Afet yonetiminde
arama ve kurtarma sathasi 6zelinde ortak kullanilan altyapi, kurumsal altyapilar,
stirecleri etkileyen onemli hususlar, afet yonetiminde afet Oncesi hazir olmasi
beklenen hususlar vs. ),

v' Midahale Asamasinda Kullanilan Araglar ve Teknikler (Afet yonetiminde
arama ve kurtarma safthasi 6zelinde kullanilan aletler, ara¢ ve gerecler, teknolojiler,
sistemler, siirecler ve is yapma sekilleri vs.).

Yatay eksenler belirlendikten sonra, literatiir taramas1 sonucunda arama ve kurtarma
ozelinde 6onemli olarak referans edilen ve bu tez calismasina validasyon saglayacak
konular da bes dikey eksen olarak sekillendirilmistir. Bu dikey eksenler asagidaki
sekilde olusturmustur.

v' Afet Sonrasinda Toplumun Durumu (Afet yonetiminde arama ve kurtarma
caligmalarina etki edecek toplumsal tespitler, afet sonrasinda insanlarin ihtiyaglari ve

kapasiteleri, arama ve kurtarma siireclerine yapabilecekleri katkilar vs.),
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v’ Hizhh Bir Arama ve Kurtarma Operasyonunda Oncelikler (Uluslararasi
literatiirden oncelikler listesi, yatay eksenlere gore arama ve kurtarma faaliyetlerinde
onemli ve oncelikli hususlar vs.),

v' Uzmanlarla Yiiz Yiize Goriismelerden Elde Edilen Onemli Hususlar
(Tiirkiye’de gorev yapan arama ve kurtarma uzmanlarindan elde edilen bilgilerden
yatay eksenlere uyan onemli hususlar vs.),

v" Anket Cikarimlar1 (Anket uygulamasinda ortaya c¢ikan sonuclarin yatay
eksenler bazinda degerlendirmeleri vs.),

v Uygulama Projesinden Onemli Notlar (Bu tez ¢alismasinda elde edilen bilgiler
ve literatiir calismalar1 neticesinde yliriitiilen uygulama projesinin yatay eksenler

bazinda degerlendirmeleri vs.).

Hem yatay eksenler, hem dikey eksenler birlikte degerlendirildiginde, literatiirde yer
alan hususlar ile uzmanlarla yapilan goriismeler, uygulanan anket ve uygulama
projesi sonuglarmin birbiri ile tutarli, birbirini destekler nitelikte sonuglar oldugu
ortaya ¢ikmaktadir. Bu durum dogrultusunda; yatay dort eksen i¢in asagidaki bes
dikey eksende yol haritasi olugturulmustur:

v' Mevcut Durum (Tiirkiye’de afet yonetiminde mevcut durum, kullanilan
sistemler, araclar ve teknikler, siirecler ve altyapida mevcut durum vs.),

v' Girisimler (Girisimler, kampanyalar, 6ne ¢ikan hususlar, ana aktorler vs.),

v Oncelikler (Oncelikler, kisitliliklar, key notes, dnemli hususlar vs.),

v' Sorumlular (Sorumlular, sorumluluklar, yetkili kurum veya kisiler, aktorler
vs.),

v' Hedef Nokta (Yol haritas1 sonunda hedeflenen son durum, nihai hedef, amag

VS.).
Olusturulan yol haritasinda ortaya ¢ikan hususlarin tamami kisa, orta ve uzun vadeli

hedefler olarak bir siniflandirma ile ii¢ gruba ayrilmistir. Her yatay eksen i¢in yol

haritas1 maddeleri ayr1 ayr1 listelenmistir.
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Bu tez calismasi sirasinda elde edilen bilgiler ve uzman goriisleri dogrultusunda
Tirkiye’de arama ve kurtarma g¢alismalarinda kullanilan ara¢ ve gereglerin temel
seviyede oldugu gorilmiistir. AFAD’in 2009 yilinda kuruldugu goz Oniinde
bulundurulursa, aradan gegen 10 yillik siiregte AFAD yapilandirmasini tamamlamas,
stratejik projelerinin hazirlik ve hayata gecirme asamalarini yiiriitmiis durumdadir.
Bu on yillik siirecte dogal olarak pek ¢ok afetle karsi karsiya kalmis durumdadir.
AFAD bir yandan kendi sistemlerini gelistirmeye odaklanirken, heniiz 2 yasindayken
Suriye krizi ile kars1 karsiya kalmistir. Miilteci akinlar1 pek ¢ok dogal afetten daha
fazla zarara yol agmis, toplumsal yapiyr etkiler hale gelmis ve ortaya g¢ikardigi
sorunlar kapsaminda afetlerden ¢ok daha genis etkilere sahip olmustur. AFAD
Kaynaklarmin biiyiik boliimiinii bu krize yonlendirmek durumunda kalmistir. Bu
durum bir Tirkiye gercegidir. Suriye krizinin etkilerini gormeden sadece AFAD’1n
arama ve kurtarma faaliyetlerini ve sistemlerini degerlendirmek dogru olmayacaktir.
Bu bilgiler 15181nda; afetler sonrasi miidahale agamasinda zamana kars1 yiiriitiilen
arama ve kurtarma calismalarinin ¢ok daha hizli, cok daha koordinasyon igerisinde,
¢ok daha etkin olmasi gerektigi de agiktir. Halen arama ve kurtarma ekiplerinin
kullandiklar alet ve sistemlere baktigimizda, temel arama ve kurtarma faaliyetlerini
yiiriitmelerini saglacak techizata sahip olduklarini goriiyoruz. Ozellikle enkaz altinda
canli tespitine yonelik kullanilan en etkili araglar ise kopeklerdir. Dolayisiyla bilgi ve
iletisim teknolojilerindeki gelismeler 1s18inda, konvansiyonel arama tekniklerinin
yaninda yeni teknolojileri, 6zellikle bilisim tabanli teknolojik ara¢ ve sistemlerin
kullanilmasimin arama ve kurtarma etkinligini artiracagi bu tez caligmasinin ana
hipotezidir. Uzmanlarla yiiriitiilen ¢aligmalar neticesinde bu hipotezin desteklendigi
goriilmiistiir. Bu bdliimde bu amaca yonelik olarak arama ve kurtarma arag ve

sistemlerine yonelik Oneriler siralanmistir.
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