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ZEMIN DEPREM DERGISI
KOCAELI BUYUKSEHIR BELEDIYE BASKANI ONSOZU

Degerli dostlarim,

Deprem ne zaman olacadi belli olmayan, bu nedenle de énlenmesi imkénsiz bir doga olayi. Ancak olmasini
engelleyemesek de tedbir alma ve kayiplarimizi en aza indirme imkédniniz var. Tarihte pek ¢ok biiyiik
medeniyete son vermis olan devasa depremlerin kayitlari var. Hakeza giiniimiizde de eskisi kadar kitalarin
yer degistirmesine neden olacak siddette olmasa da biiyiik depremler yasaniyor ve bunlarda binlerce insan
Oliiyor.Yurdumuz da deprem kusaklari iizerinde bulundugu icin bu anlamda riskli bir bélgede yer aliyor.
Ozellikle Kocaeli'miz bu anlamda en riskli bélgelerden birisi...

Biz de Kocaeli Biiyiiksehir Belediyesi olarak deprem konusunda giiniimiiz teknolojisinin biitiin imkdnlarini
kullanarak alinabilecek her tiirlii tedbiri aliyoruz. Bu anlamda kentimizi riskli bélgelerine kurdugumuz ivme
élgerlerle adeta fay hatlarinin tomografisini her an g¢ekiyoruz. Sismolojik arastirma merkezimizde kendi
imkdnlarimiz ile yaptigimiz élgiimlerin yani sira ulusal deprem agindan gelen verileri de isleyerek her an
kontrol altinda tutuyoruz. Cografi Bilgi Sistemi’ne dayali Zemin Veri Bankasi'ni kurduk. TUBITAK,
tiniversitelerimiz ve Maden Tetkik Arama Genel Miidiirliigii ile verimli ¢calismalar yaptik, yapiyoruz.

imar konusunda siki denetim yaparak, kacak ve riskli yapilasmaya asla miisaade etmiyoruz... ow
Bunun yani sira deprem simiilasyon merkezimizde asrin feldketi olarak da adlandirilan 17 Agustos
Depremi’nin birebir simiilasyonunu canlandirarak basta égrencilerimiz olmak iizere isteyenlere gerekli
egitimleri veriyoruz. Diger yandan diizenledigimiz Deprem Calistaylari ile sismik hareketler konusunda
diinya ¢apinda bagarilari olan degerli hocalarimizin katihmiyla gelecege yénelik pldanlar yapiyor,
alinabilecek tedbirlere yonelik ¢alismalar yapiyoruz.Yere saglam basiyoruz. Allah'in izniyle 2023'te 6rnek ve
mutlu bir Kocaeli'ni kurmus olacagiz. Geldigimiz nokta itibariyle Kocaeli; imar plédnlariyla, yollariyla,

sehir kurgusuyla, yeni yapi stoklariyla depreme karsi giivenli bir sehirdir. Ciinkii biz her tiirlii tedbiri,

onlemi almakla miikellefiz.

Calistayimiza katki saglayan herkese ¢ok tesekkiir ediyorum.
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InSAR ile Zemin GCékmelerinin Izlenmesi, Bina Yogunlugu ve
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Monitoring of Ground Subsidence with InSAR, Research of
Building Density and Relation with Liquefaction: The Case of Izmit Gulf Region.
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MitigationAfet Zararlarinin Azaltilmasinda Akilli Kent Uygulamas:

Smart-City Implementation in Disaster Mitigation
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Dog. Dr. Ergin ULUTAS
Turkiye Kiyilarinda Tsunami Tehlikesi Ve

Tsunami Erken Uyari Sistemleri

Tsunami Hazard On The Coastal Areas Of Turkey And
Tsunami Early Warning Systems
Dr. Evren TANRIVERDI

Afet Yonetiminin Stratejik Déniigtimi

Strategic Transformation Of Disaster Management

Omer ISLAMOGLU
Kocaeli Biiyiiksehir Belediyesi Afetlere Miidahale Kapasitesi

Kocaeli Metropolitan Municipality Disaster Response Capacity

Professor Susan Klein

Afet Sonrasi Psikososyal Bakim I¢in
Kanita Dayali Bir Yaklagimla {ligkili Aragtirma Zorluklar

Research Challenges Associated with an
Evidence-based Approach to Post-Disaster Psychosocial Care
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Prof. Dr. A. Tamer Aker

Kocaeli Orneginde; Afet Ve Toplum Ruh Sagligi

In Kocaeli Case; Disaster And Community Mental Health

Belirli bir zaman dénemi igerisinde, tip mesleginin kapasite ve kaynaklari ile olagandis1 durumdan etkilenen veya saghg tehdit altinda olan insanlarin
gereksinimleri arasinda akut ve 6nceden goriilemeyen bir dengesizlikle karakterizedir.

It is characterized by an acute and unforeseeable instability between the capacities and resources of the
medical profession and the requirementsof people who are affected by the extraordinary situation or whose health are under threat.

Afetler

Teknolojik Afetler

Dogal Afetler

Karmasik Afetler

£ g s

Yeti Yitimi Nedenleri

1990 2020
1. Iskemik kalp hastaliklart
2. Major Depresyon

3. Motorlu arag kazalar1

8. Savagyaralanmalar1

10. HIV

1. Alt solunum yollar1
enfeksiyonlari

4. Major Depresyon

9. Motorlu arag kazalar:

Afetlerin Epidemiyolojik Ozellikleri

1960']ara gére dogal nedenli olagandis:

Causes of disability

1990 2020
1. Lower respiratory tract infections 1. Ischemic heart diseases

2. Major Depression
3. Motor vehicle accidents

8. War injuries
10. HIV

4. Major Depression
9. Motor vehicle accidents

Epidemiological Characteristicsof Disasters

According to the 1960s, the number of natural
disasters has tripled.

durum sayisi tige katlanmugtir.

In the last 20 years, 3 million people have been killed and

Son 20 yilda 3 milyon kisinin 6liimiine,
800 million people have been affected.

800 milyon kisinin etkilenmesine neden olmustur.
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Distribution of natural disasters fatalities, by country and type of phenomena (1975-1999)
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EM-DAT: The OFDA/CRED International Disaster Database [LEGEND
(http:/Avww.md.ucl.ac.be/cred ; email: cred@epid.ucl.ac.be)

Depremlerin halk saglig1 sonuglar

= Son 20 yilda depremler 1 milyondan fazla kisinin
oliumiine yol agmig

= Qliimlerin %80°den fazlas: 8 iilkede (Cin, Japonya,

Italya, Iran, Peru, Tiirkiye, SSCB, Sili, Pakistan)

= Kentsel niifus artis1 depreme bagl 6liim ve
yaralanmalar1 artirmaktadir.

Yoksullar ¢ok etkilenir
= Ingaat, egitim, yerlesim ve saglik gibi etmenler...

= 1965-1992 arasi olagandisi durumlarin %90'dan
fazlasi Asya ve Afrika'da,

= Dogal nedenli olagandisi durumlarda 6liimlerin
%96's1 diinyanin yoksul 2/3'de,

= Geligmisiilkelerde ODD bagina 6liim 500'ken,
gelismemis iilkelerde 3000'nin tzerindedir.

Afetler tesadufi degildir...

= Ornegin seller daha ¢ok sulama alanlarina
yakin yagamak zorunda kalan ve temelde

daha fazla ruhsal sorunu olan yoksullar: etkilemektedir.

= Afete maruziyeti belirleyen bu 6zellikler afet sonras:

seyir i¢in de karigtirici etmenlerdir.
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000 g Volcano [ Avalanche Landslide
[ Earthquake I Flood
120,000 [ ] brought/Famine [l Wind Storm

000 [ Epidemic [_] Other

Public health consequences
of earthquakes

= Over the past 20 years, earthquakes have killed more than
1 million people

® More than 80% of deaths in 8 countries
(China, Japan, Italy, Iran, Peru, Turkey, USSR, Chile, Pakistan)

® The increase in urban population increases the deaths and
injuries caused by the earthquake.

Poor people are mostly affected

® Factors such as construction, education, settlement and health ...

= More than 90% of the natural disasters between 1965 and 1992
were in Asia and Africa,

= 96% of deaths in the natural disasters are among poor people

2/3 of the world,
= In developed countries, death per ODD is over 500, but in

overdeveloped countries it is over 3000.

Disasters are not a coincidence...

= For example, the floods affect the poor, who are more likely to
live close to the irrigation areas and who have more mental problems.

® These characteristics which determine the exposure to
disasters are also confounding factors for post-disaster course.
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Afetlerin Ruhsal Etkileri

= Travma Sonrasi Stres Bozuklugu (TSSB) ve Major
Depresyon (MD)

= Afet sonrasi TSSB 'nin siklig1 %3 87

® Yontemsel farklar, depremin neden oldugu yikim
ve can kaybr...

Gelismislik ve Geligsmekte
Olma Durumu

= ABD (California)'da TSSB oranlar1 %6-13

= Ermenistan; 3 ve 6. aylarda tedavi arayagina girenlerin %74t
TSSB, %24'ii ise Major Depresyon (MD) , 1.5 yil sonra %87'si,
4.5 yil sonra ise %73"a TSSB tanisi almiglardur.

= Ongoriilemeyen, kontroledilemeyen, tekrarlayabilen,
toplumsal giivenlige tehdit olusturan olaylar

= Ruhsal travmaya neden olabilen hatirlaticilarin
yaygin olarak bulunmas.

= Aile iiyelerinin, yakinlarin, arkadaglarin kaybi, hasarl binalar,
igsizlik, ekonomik giigliikler, toplumsal baglarin dagilmasi

17 AGUSTOS

Gergegi ve

Kentlesme
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Mental Effects of Disasters

® Post-traumatic Stress Disorder (PTSD) and
Major Depression (MD)

= The frequency of PTSD after disasters is 3-87%

= Methodological differences, destruction and loss of life
caused by earthquake...

Development and Being in

Developing Status
® PTSD rates in the USA (California) are 6-13%
= Armenia; in 3 and 6 months, 74% of PTSD patients were

diagnosed with PTSD, 24% with Major Depression (MD),
after 1.5 years 87% and after 4.5 years with PTSD.

= Events which are unpredictable, uncontrollable, repetitive,
threatening social security.

= Widespread reminders that can cause mental trauma.

m Loss of family members, relatives, friends, damaged buildings,
unemployment, economic difficulties,
disintegration of social ties.

On Yedi Agustos Depremi 17.000 kisinin 6limii, 24.000 kisinin yaralanmasi ve 130.000 evin hasar gormesi ile sonuglanan

Tirkiye'nin yasadign en biiyiik felaketlerdendir.

17th AUGUST

Seventeen of August earthquake which caused the death of 17.000 people, resulting in injury of 24.000 people and damage of

130.000 houses is one of the largest disasters that Turkey experienced.

17 Agustos ve Ruhsal Etkileri

= [lk yilinda ¢adir kent ve prefabrik konutlarda TSSB ve
depresyon oranlar1 %43 ve %22,

= Prefabrik konutlarda depremden 20 ay sonra %39 ve %18'dir.
Her iki caligmaya toplam 1586 kisi katilmugtur.

= Bir ruhsal tedavi merkezine 14 ay sonra bagvuran
1027 kigide ise bu oranlar %63 ve 42'dir.

= Depremden 18 ay Bolu %18 ve 11, Diizce %42 ve 28'dir.

= Yontemsel olarak daha farkli , Izmit 6rneklemini temsil eden
ve depremden 3 yil sonra yapilan bir calismada ise TSSB
ve depresyon siklig1 %19 ve %18

2
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17th August and Mental Impacts

= PTSD and depression rates in tent cities and prefabricated
houses in the first year were 43% and 22%,

= In prefabricated houses, it is 39% and 18% after 20 months.
A total of 1586 people participated in both studies.

= These rates were 63% and 42% in 1027 people who applied
toa psychiatric treatment center after 14 months.

® 18 months after the earthquake Bolu, it is 18% and 11,
Diizce 42% and 28.

® In a study that represented the sample of Izmit and was
performed 3 years after the earthquake, the frequency
of PTSD and depression were 19% and 18%.

BUYUKSEHIR
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Risk Altindaki Topluluklar ve TSSB Communities at Risk and PTSD

= Tiipras calisanlari %13,2 (n=410) ® Tiipragstaff %13,2 (n=410)

® KOU Hastane galiganlar1  %2,4 (n=413) ® KOU Hospital staff %2,4 (n=413)

= [zmit Itfaiye caliganlar1 ~ %8,5 (n=71) ® [zmit Firefighters %8,5 (n=71)

= Jzmit il merkezi %16,3 (n=683) = {zmit province center %16,3 (n=683)
Risk Etmenleri Risk Factors

= Kadin olmak, = Being a woman,

= Psikiyatrik ve fiziksel hastalik 6ykiisi, = History of psychiatric and physical illness,

® Ailede psikiyatrik hastalik Sykiisd, ® Family history of psychiatric illness,

Onceki travmatik yasantilar, = DPrevious traumatic experiences,

® Bekar —yalniz yagamak, = Being single -living alone,
= Kaynak kaybi, ® Loss of resources,

® Depremin nesnel ve 6znel siddeti, = Objective and subjective violence of the earthquake,

= Yakin kaybs, = Loss of loved ones,

= Disiik egitim duizeyi, = Low education level
)
= Yaghlik, = Senility
)
= Arama -kurtarma ¢aligmalarina katilmak.

® Participating in search -rescue work.

Afetlerde Psikososyal Hizmetler
Birligi-APHB

Tirkiye Kizilay Dernegi, Tiirkiye Psikiyatri Dernegi,

Tiirk Psikologlar Dernegi, Cocuk ve Genglik Ruh Sagligi Dernegi,
Sosyal Hizmetler Uzmanlari Dernegj,

Psikolojik Danigmanhk ve Rehberlik Dernegi

Tirkiye Psikiyatri Hemsireleri Dernegi

Association of Psychosocial Services in
Disasters-APHB

Turkey Red Crescent Society, Psychiatric Association of Turkey,
Turkish Psychological Association, Child and Adolescent Mental
Health Association, Association of Professionals for Social Services,

Psychological Counseling and Guidance Association

Psychiatric Nurses Association of Turkey

2
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IS YERI TEMELLI RUHSAL DESTEK PROJESI(TUPRAS)
TUPRAS depremde 17 calisanini kaybetmistir. Bu kayiplar TUPRASdisinda olmustur. 17 Agustos'ta deprem nedeni ile 115 metre

yiiksekligindeki bacanin 500 derecelik firmnlarin istiine devrilmesi ile baglayan yangin rafinerinin iki yerinde daha ¢ikmus, uzun ve

zorlu calismalarin sonunda 4 giinde sondiiriilebilmistir. Depremden sonra TUPRAS taki iskazalarinin 4 kat arttig1 belirtilmektedir.

WORKPLACE-BASED MENTAL SUPPORT PROJECT (TUPRAS)
TUPRAS lost 17 employees in the earthquake. These losses were outside TUPRAS. The fire that started with the fall of the chimney
with a height of 115 meters due to the earthquake on the 17th of August on top of the 500-degree furnaces, took place in two more

places of the refinery and could be extinguished in 4 days after long and difficult works. It is stated that occupational accidents in

TUPRAS have increased fourfold after the earthquake.

Amag (1)

= Tipras cahisanlarinda psikolojik travmalarin
(deprem, yangin vb) etkilerini saptamak

= DPsikolojik destek ihtiyaci olan kisileri belirleyerek
danigmanlik / tedavi hizmeti vermek

= Psikolojik travmaya yonelik egitim hizmeti vermek

Amag (II)
= I kazalarinin olasi nedenlerini arastirmak
= |5 kazasi gecirenlere yonelik danismanlik / tedavi

hizmeti vermek

Uygulama (Hazirlik Agamast)

= Alanin taninmasi
- Yetkili kisiler ile gorismeler
- Istatistik ve dokiimanlarin incelenmesi
= Kullanilacak formlarin diizenlenmesi
= Calisma ekibinin egitilmesi (uygulama, etik,
Tiipras'ta uyulmas: gereken kurallar vb)
= SSK Hastanesi Psikiyatri Bolimii ile goriistilmesi

(sevk, ilag yazimi vb)

Uygulama (Tarama)

= Ulagilan kisi sayis1 800

= Geri donen form sayis1 422

= %92 erkek

® Yas ; 30-39 yaslar1 arasindakilerin %48.2,

® 40-49 yaslar1 arasindakilerin %34.5 oldugu gérilmektedir.

= %85.6's1 evli ya da birlikte yagamaktadr.

= %58.8 lise mezunu

12
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Purpose(I)

® To determine the effects of psychological traumas
(earthquake, fire, etc.) in Tiiprag employees

= To provide counseling/treatment services by identifying
people in need of psychological support

= To provide training services for psychological trauma.

Purpose(I1)
= To investigate possible causes of work accidents.
= To provide consultancy/treatment services for

those who had occupational accidents.

Application (PreparationPhase)

® Recognition of site
- Interviews with authorized persons
- Analysis of statistics and documents
= Editing the forms to be used
= Training of the working team (practice, ethics, rules to
be followed in Tiipras, etc.)
= Meeting with SSK Hospital Psychiatry Department

(referral, drug precipitation, etc.)

Application (Scanning)

= Number of people reached 800

= Number of returning forms 422

= 92% male

m Age;lt is seen that 48.2% are between the ages of
30-39 and % 34.S are between the ages of 40-49.

= 85.6% are married or living together.

® 58.8% are high school graduates

BUYUKSEHIR
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= Ailesinden ya da gevresinden gordugi ®  15.9% stated that the support they received from their
destegin arttigini ifade edenler %15.9°dur. family or the environment increased.
%74.6s1 destekte bir farkhilik olmadigini belirtmislerdir. 74.6% stated that there was no difference in support.

= Devletten ya da herhangi bir yardim kurulusundan = When asked how much support they received from the
ne kadar destek gordiikleri sorusuna %64.9 oraninda government or any charity, 64.9% answered "nothing" and
kisi “hi¢”, %27.3 oraninda kigi “biraz” yanitini vermiglerdir. 27.3% answered "a little kigi.

= Calistiklar1 kurumdan gérdiikleri destek oranlari ise = The rate of support they receive from the institution they
hig %50.7, biraz %36.1, ¢ok %13.2 olarak dagilmaktadir. work for is 50.7% none, 36.1% few, 13.2% much.

Uygulama Application

w | K
™ | "
60 - [
50 4 50 Absent Present
w0 | 4
30 1 Oyok Bvar 30 Oyok @var
20 20
10 ] 10
] o
TSSB Rahatsizlik 1558 Rahatsizhk.
TSSE TSSB prep
MD MD MD
Rahatsizhik Rahatsizlik Disorder Disorder
Islevsellik Islevsellik Disability
Tiipras igin psikolojik travma agisindan riskli gruplarin kadnlar, It can be said that the risky groups in terms of psychological trauma
dul/ayrilmis-boganmus olanlar/ yalniz yagayanlar , ruhsal hastalik for Ttipragare women, widowed/separated-divorced/living alone,
oykiisii olanlar, ailesinde ruhsal hastalik ykisi olanlar ve people with a history of mental illness, family with a history of
ozellikle de sosyal destek goremeyenler oldugu séylenebilir. mental illness, and especially those who do not receive social support.
Uygulama Application
Is Kazas1 Gegirenler Thoseehohas workaccidents
= Daha fazla say1 ve egsitte travmatik olay yagtyorlar = They are experiencing more traumatic events.
(z=-4,36, p=,000 / z=-4,53, p=,ooo) (z=-4,36, p=,000 / z=-4,53, p=,000)
= Daha fazla tedavi yardimu istemigler (x2=4,08, p=,048) = They asked for more treatment help(2=4,08, p=,048)
= Yagadiklari rahatsizlik ve iglevsellik kayiplar1 daha belirgin = Disorder and loss of functionality more spesific
(x2=10,75 , p=,003 / x2=15,96, p=,001) (x2=10,75 , p=,003 / x2=15,96, p=,001)

Uygulama (Tedavi Hizmeti I) Application (TreatmentService -1)
Tedavi Hizmeti Arama TreatmentService Search before program

program degest program sontam program onces| PrOgram sonus

before program after program

=f
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Uygulama (Tedavi Hizmeti I1)

u Kendi talebi
= Form

" %82 goriigme talebi kendisinden gelmis

® %18 form yoluyla ulagilmis

Uygulama (Tedavi Hizmeti -111)

100

90 B Psikoterapi
80
70  Psikoterapi
+ilag
60
- w ila¢
40
Damsmanh
30 K
20
KOU Tip
o Fak.
0

= %49 Psikoterapi

= %11 Psikoterapi + Ilag

= %8 Ilag

" %16 Danigmanlik Hizmeti

® %13 KOU Tip Fakiiltesi Psikiyatri sevk

Uygulama (Psikolojik Egitim)
= Psikolojik Travma
= Sikhikla Kargilagtigimiz Psikolojik Rahatsizliklar

= fs Kazalar

DEPREM

Kentlesme

Application (TreatmentService -1I)

® Kendi talebl  Own request
» Form Form

82% interview requests from themselves

18% reached by form

Application (TreatmentService -I1I)

100 -

90
80
70
60

50 1

40
30
20
10

0

B Psikoterapi Psychotherapy

“ Psikoterapi Pgychotherapy
+llag + Medication

w ilag Medication
Damsmanh Consulting
k
KOUTip KOU Medical School
Fak.

%49% Psychotherapy

11% Psychotherapy + Medication
8% Medication

16% Consulting Service

13% referred from KOU

Medical School Psychiatry

Practice(PsychologicalEducation)

Psychological Trauma

Common Psychological Disorders

= Work Accidents

—ﬁ—
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Van —Ercis Depremleri(TPD/APHB)

i. Degerlendirme

ii. Psikososyal girisimler

iii. Egitim ve yeterlilik artirma ¢aligmalar1

(Van ve Van diginda ruh sagligi uzmanlarina, saglik
gahisanlarina, kamu kurum ve kurulusgérevlilerine
yonelik olarak uygulanmustir)

iv. Caligana destek

PS Hizmet: 18.300 kisi
28 goniillii / 175

@ istanbul @ Kocaeli @ Bolu @ Eskisehir @ Batman
® Corum @ Tokat @ Samsun  Erzurum ) manisa
@ Edirne @ Diyarbakir @  lzmir 0 Ankara

TPD Van ve Ercis lllere Gore Génulli Dagilimt

Gergegi ve

Kentlesme

Van —Ercis Earthquakes(TPD/APHB)

i. Evaluation

ii. Psychosocial interventions

iii. Training and competence improvement activities

(applied to mental health professionals, health workers,

public institutions and organizations in Van and outside of Van)

iv. Employee support

PS Service: 18.300 persons
28 volunteers/ 175

@ istanbul @ Kocaeli @ Bolu @ Eskisehir @ Batman
® Corum @ Tokat @ Samsun  Erzurum ) manisa
@ Edirne @ Diyarbakir @ lzmir 0 Ankara

TPD Van ve Ercis lllere Gore Génuili Dagilim

TPD Van and Ercis Volunteer Distribution According to Provinces

Training and Competence Development

Egitim ve Yeterlilik Gelistirme Caligmalar: Activities

1160 hekim ve diger saglik ¢aligan

390 psikolog, sosyal ¢aligmaci ve yonetici

1160 physicians and other health professionals

390 psychologists, social workers and managers

- —
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Alessandro ANNUNZIATO

Dogal Afetleri Izleme Ve Erken Uyari Sistemleri

Monitoring And Early Warning Systems For Natural Disasters

Ozet

Bu ¢alisma kapsaminda; Avrupa Birligi Ortak Aragtirma Merkezinde (European Commission - Joint Research

Center, EU-JRC) diinya genelinde olusan dogal afetlerin web-tabanli kaynaklar kullanilarak gériintiilenmesi anlatilmistir.
Avrupa Birligi Ortak Aragtirma Merkezi Kiiresel Afet Uyar1 ve Koordinasyon Sistemi (Global Disaster Alert and
Coordination System, GDACS) ad: altinda yiiriitiilen bu sistem; mevcut web tabanl afet bilgi yonetim sistemlerini kullanarak ani olugan bir doga kaynaklt
olayin detaylar: ile ilgili uluslararas: toplumu uyarmak ve gerekli yardimlarin saglanmas: i¢in 6n bilgiyi saglamaktadir. Doga kaynakh olaylara kars: uyarilar,
otomatik tehlike bilgisi alimina ve olugan afetin etki modellerinin gercek zamanli ¢alismasina dayanmaktadur. Her tiirlii doga kaynakl afette zararin mevcut
etkilerini web tabanli genis bir veri tabanindan yararlanarak bildiren bu sistem; 6zellikle firtinalar, depremler ve tsunamiler de olay olusur olusmaz etkilerini
bulmaya y6nelik senaryo bazli tahminler de yapmaktadir. Bu caligma kapsaminda ayrintili olarak depremler ve tsunamilerdeki tahminler ve erken uyar:
sistemleri anlatilmugtir. Tsunamilerin olusumunu tetikleyen sismolojik parametrelerin ve acik denizde ve kiyilarda 6lgiimii yapilan tsunami dalgalarmin erken
uyarl agisindan onemi orneklerle birlikte verilmistir.

Abstract

Within this scope of work; the monitoring of natural disasters around the world in European Union - Joint Research Center (EU-JRC) using
web-based resources is described. The system executed by European Union - Joint Research Center Global Disaster Alert and Coordination System
(GDACS) provides preliminary information to alert the international community to the details of sudden onset natural disasters and to provide
the necessary assistance by using existing web-based disaster information management systems. Alerts for natural disasters are based on the acquisition
of automatic hazard information and the real-time operation of the impact patterns of the resulting disaster. This system, which reports the effects
of damages in all kinds of natural disasters by using a large web-based database; makes scenario based estimations to find the impacts of the event
as soon as it occurs, particularly storms, earthquakes and tsunamis. In this study, estimations and early warning systems in earthquakes and
tsunamis are explained in detail. The importance of the seismological parameters triggering the formation of tsunamis and the tsunami waves
measured in the open sea and coasts are provided with examples.

1. Girig

Kiiresel Afet Uyar1 ve Koordinasyon Sistemi (GDACS), biiyiik capli ani felaketler durumunda uluslararasi toplumu uyarmak ve uluslar aras
koordinasyonu kolaylagtirmak igin mevcut web tabanli Afet Bilgisi Yonetim Sistemlerini birlestiren web tabanh bir platformdur. Platformun en 6nemli
amaci Afetzedelere yardim asamasinda uluslararasi miidahalenin koordinasyonunu kolaylagtirmaktir. GDACS, EU-JRC ve Birlesmis Milletler Insan
Haklar1 Ofisi (OCHA) tarafindan ortaklaga gelistirilmistir. (De Groeve ve digerleri, 2006, De Groeve, 2007) GDACS ii¢ elementi: 1) Web tabanh
otomatik alarm, depremler, tsunamiler, tropikal siklonlar, volkanik piiskiirmeler ve tagkinlar. 2) Acil durum yoneticileri ve acil durum miidahale

merkezleri toplulugu. 3) Otomatik bilgi degisimi. (De Groeve ve digerleri, 2009). New Trends in Geophysics and Engineering (International
Semposium) 2018 7-9November 2018, Istanbul ,Turkey

Afetin yardim asamasinda uluslararasi miidahalenin koordinasyonunu kolaylagtirmak. Afetin yardim asamasinda miidahale. GDACS, JRC ve
Birlesmis Milletler Insani Isler Esgiidiim Ofisi (OCHA) tarafindan ortaklasa gelistirilmistir. (De Groeve ve digerleri, 2006, De Groeve, 2007).
GDACS ii¢ galigma agamasindan olusmaktadir: 1) Web tabanli otomatik uyari bildirimleri ve depremler, tsunamiler, tropikal siklonlar, volkanik
piiskiirmeler, tagkinlar icin etki tahminleri. 2) Diinya ¢apinda afet yonetim sistemi ile ilgilenen resmi kurumlar ve miidahale organizasyonlar
arasindaki iletisimin ve bilgi akisinin saglanmasy, 3) Uretilen afet bilgilerinin web tabanli olarak ger¢ek zamanli duyurulmas:

(De Groeve ve digerleri, 2009). Bu anlamda GDACS galismalarinin ilk amaci bir doga kaynakli olay olmadan énce olma olasiligi hakkinda
bilgi vermek degil, anlik olusan bir olayin veya afetin etkilerini minimuma indirmek ve ilksel ¢6ziimleri gelistirmek i¢in bilgilendirme yapmaktur.

2. Erken Uyar Sistemleri

GDACS portal Ortak Aragtirma Merkezinde inga edilmis ve http://www.gdacs.org adresinde mevcuttur. GDACS uyumlu bilgi kaynaklarina
entegre edilmistir ve GDACS bilegenleri tarafindan saglanan uyar1 hizmetlerine e-posta, faks, SMS ve / veya RSS ile kaydolma yolu sunar. GDACS,
184 tilkenin 20000 aktif kullanicisina sahiptir. Deprem ve tsunamiler, tropik siklonlar, volkanik piiskiirmeler ve taskinlar i¢in uyari ve izleme sistemine
sahiptir. (De Groeve et al,, 2006). Sekil 1' de GDACS portalinn anlik gériintiisii verilmistir. Burada goriilen ikonlar doga kaynakli bir afetin simgesini
renkler ise etki derecesini gostermekte. Istenilen bir lokasyondaki ikon tiklandiginda o olaya ait detay goriintiilenebilmektedir.
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2. Early Warning Systems

GDACS portal was established in Joint Research Center and is available at http://www.gdacs.org. It is integrated into GDACS-compliant
information sources and offers a way to sign up for alert services provided by GDACS components via email, fax, SMS and/or RSS. GDACS has
20000 active users from 184 countries. It has an alert and monitoring system for earthquakes and tsunamis tropical cyclones, volcanic eruptions
and floods (De Groeve et al., 2006). Figure 1 shows a snapshot of the GDACS portal. The icons shown here represent the symbol of a natural disaster
and the colors show the impact level Clicking the icon in a desired location displays the details of that event.

GDACS is a cooperation framework between the United Nations, the European
G D A C S Commission and disaster managers worldwide to improve aleris, information

exchange and coordination in the first phase after major sudden-onset disasters
Global Disaster Alert and Coordination System

HOME ALERTS VIRTUAL OSOCC MAPS & SATELLITE IMAGERY KNOWLEDGE ABOUT

| Latestnews Daily flash of 22 Feb OMA-19 - EC/ECHO daily |

Sekil 1. GDACS sistem giinliik olay bildirim goriintii ekran1 (www.gdacs.org)

Figure 1. GDACS system log event notification display screen (www.gdacs.org)

GDACS sistemin en etkin olarak veri sagladig1 doga kaynakl olaylardan biri Diinya genelinde olusan depremlerdir. Diinyanin herhangi bir
bolgesinde deprem oldugunda veri portallarindan veri gekme veya anlagmali kuruluglardan veri yonlendirme yontemiyle alinan bilgiler analiz edilerek
olusan depreme ait ilksel parametreler hemen paylagilir. Bu ilksel veriler gesitli tehlike ve risk analizleriyle birlikte deprem olusan alandaki deprem
etki siddeti, niifus yogunlugu, yerlesim alan1 gibi durumlar degerlendirilip olaylarin beklenen risk seviyesi hesaplanir. Bu yaklagim; veri kullanicilarin
acil miidahaleye ge¢meleri igin imkan taniyacak bir hizla gergeklesir. Risk seviyeleri esitli renklerde agiklanur; yesil, insani yardim miidahaleye gerek yok,

kirmuz insani yardim ihtiyacinin oldugu bir durum, turuncu ise olaylarin gelisimine gore yesile veya kirmiziya déniis yapilabilecegini gosterir.

GDACS sistem uyarilari; bir doga kaynakh olaydan sonra ilk yardim organizasyonlart heniiz ulagmadan 6nce zamana karg: olan yarigta insan

yasaminin kaybedilme olasiliginin, ikincil olaylarin olugma olasiliginin (salgin hastaliklar, yanginlar, v.s) ve felaketzedelerin yiiksek bir riske maruz kalma

olasiliklarinin zaman igindeki erken uyari seviyelerini verir (Sekil 2).

One of the natural disasters in which the GDACS system provides the most effective data is earthquakes worldwide. In case of an emetgence of an
earthquakes in any part of the world, the data received from the data portals or the information received from the contracted organizations are
analyzed and the primary parameters of the earthquake are immediately shared. These primary data are evaluated with various hazard and risk analyzes,

together with earthquake intensity, population density, settlement area in earthquake area and the expected risk level of events is calculated.

This approach takes place at a rate that allows data to permit users to commence emergency intevention. Risk levels are described in various colors;
green means no humanitarian intervention is needed, red means a situation in which there is a need for humanitarian aid, and orange indicates that
green or red may be switched according to the development of events. GDACS system alerts after a natural disaster, before the first aid organizations
have yet to arrive, give the early warning levels of the probability of the loss of human life in the race against time, the probability of the occurrence

of secondary events (epidemic diseases, fires, etc.) and the probability of victims to expose to a high risk (Figure 2).
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Early warning does not only means alerting
before an event happens, which often is
impossible. More and more it means sudden
alerting for a quick recovery

The period after an event and before the
arrival of the first relief organizations is the
one in which

e Other human lives may be lost

e The risk for secondary effects (epidemics) is high

It is felt by survivors as highly dangerous

3

v Relief Help and
v Event A[ertmg organizatio Rescue

. : ! '

Sekil 2. GDACS sistem erken uyar1 zamanlama ekrani.
Figure 2. GDACS system early warning timing screen.

GDACS sisteminin bir diger 6nemli web tabanli ve gercek zamanli ¢alisan araglarindan biri de Tsunami Analiz Araci (Tsunami Analysis Tool, TAT)
olarak adlandirlan kismidur. Bu arag; EU-JRC tarafindan bu arag; 26 Aralik 2004 Endonezya yakinlarinda Hint Okyanusunda Mw :9.3 biiyiikliigiinde
olusan tsunaminin ardindan gelistirilmistir. 2004 Endonezya depremi ve tsunamisi on dort farkh tilkede 230.000'den fazla insanin yasamin
yitirmesine yol agmugtir. Tsunaminin izleri diinya kamuoyunun ve karar vericilerinin tsunaminin etkilerine kargi ¢ok daha nitelikli 6nlemler almalar
gerekliligini gostermistir. Olugturuldugu ilk tarihten bugiine kadar bagarili sonuglarmin alindig bu arag bugiin ilk yapildigindan daha geligmis halde

tiim diinya genelinde Tsunami Erken Uyar Sistemi verecek duruma gelmistir.

Bu sistem temel olarak, Avrupa Komisyonu Ortak Aragtirma Merkezi tarafindan, deprem kaynakl bir tsunaminin kiyilarda olusturacag: dalgalarin
belirlenmesinde ve olast sonuglarinin degerlendirilmesinde, Tsunami Erken Uyar sistemlerine hizmet etmek amacryla gelistirilmistir (Annunziato, 2007).
GDACS altinda "Tsunami Degerlendirme ve Modelleme Sistemi" siirekli ger¢ek zamanh ¢aligir durumda ve diinyada meydana gelen tiim deprem kaynakl
olaylari analiz ederek beklenen tsunami dalga yiiksekliklerini hesaplayabilmektedir. $ekil 3' de TAT 'nin tsunami dalga yiiksekligini hangi verileri kullanarak
ve nasil bir yap1 da hesapladigini gosteren akis semas: gériilmektedir (Ulutas ve dig., 2013). Sekil 3. GDACS sistmde web tabanh tsunami erken uyar

sistemi akig semas1 (Ulutas ve dig,, 2013).
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Another important web-based and real-time tool for the GDACS system is the so-called Tsunami Analysis Tool (TAT). This tool by EU-JRC; was
developed after the tsunami of 9.3 magnitude on 26 December 2004 Mw in the Indian Ocean near Indonesia. The Indonesian earthquake and tsunami
0f 2004 caused more than 230,000 people to lose their lives in fourteen different countries. Traces of the tsunami have shown that the world public

opinion and decision makers should take more quality measures against the effects of tsunami.

This tool has been successful from the first date of its creation until today and more developed than its first formation and becomes a tool which
can be used as Tsunami Early Warning System in all over the world. This system is mainly developed by the European Commission's Joint Research
Center to serve the Tsunami Early Warning systems in determining the waves that an earthquake-induced tsunami will generate on the coasts and
in assessing its possible consequences (Annunziato, 2007). Under GDACS, "Tsunami Evaluation and Modeling System" is able to continuously
calculate the expected tsunami wave heights by analyzing all earthquakes occurring in the world and in real time. Figure 3 shows a flowchart showing

how TAT calculates the height of the tsunami wave and its structure (Ulutas et al., 2013).

H«<1m Green
1<H<im  Drange
)| =>3m Fed

Sekil 3. GDACS sistmde web tabanli tsunami erken uyari sistemi akis semasi (Ulutas ve dig., 2013).
The web-based tsunami early warning system flow chart in GDACS system (Ulutas et al.,, 2013).
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Uluslararasi Sismolojik veri saglayicilar tarafindan deprem ilksel sonuglarini alan TAT, deprem parametrelerini analiz ederek 6n taniml
kaynaklarda hesaplanmig tsunami dalga yiiksekligi ve varig zamanlarini ¢ok kisa bir siirede hesaplamakta ve anlagmali kuruluglara e-posta ve cep telefonu
mesaji seklinde verebilmektedir. Ayrica gercek zamanli simulasyonu da depremin hemen ardindan baglatarak dalgalar kiyilara ulasmadan ¢éziimlemekte
ve denize kiy1 tilkeler i¢in depremim konumuna bagli olarak tsunami dalga yiiksekliklerini tahmini hesaplayarak duyurulari yapmaktadr.

TAT kullanilarak ayrica kiyilarda olusan simulasyon dalgalar, gercek 6lgiimler ile kiyaslanmakta, ileriye doniik deprem kaynakli tsunami model
caligmalarinin gelistirilmesi igin kullanilmaktadir. Kiyilarda ve okyanus ortasi agik denizlerde (Sekil 4) esitli kuruluslar tarafindan kurulu su seviyesi
6l¢iim cihazlarina ait veriler TAT sistemi tarafindan gergek zamanh degerlendirilmekte, tsunami simulasyonlari ile karsilagtirilabilmektedir.

Sekil 5' de de GDACS sistem tarafindan hesaplanan Japonya' da olusan tsunaminin simulasyon gorintiisii ve kiyilardaki dalga dagilimi verilmektedir.
EU-JRC tsunami simulasyonlarinin hesaplanmasi ve irdelenmesi amaciyla hem gesitli kuruluglarin vermis oldugu kiy1 tsunami lger bilgilerini almakta
hem de kendi gelistirdigi tsunami dalga 6lger cihazlarini anlagma iginde oldugu iilkelere kurulumunu saglamaktadir. Bu anlamda olas: bir

deprem tehlikesinin bulundugu Tiirkiye kiyilar igin EU-JRC; Tiirkiye' den Kandili Rasathanesi, Kocaeli Universitesi ve cesitli belediyeler ile

ortak galismalar icindedir. EU-JRC, IDSL olarak adlandirdig: tsunami dlger cihazlarini Italya, Fas, Portekiz, Israil, Misir ve Tiirkiye gibi iilkelerde kurmus
ve olasi tsunami dalga 8lgiimiiniin yapilabilecegi alanlara kurmaktadir (Sekil 6). Biiyiik bir depremin olma olasiliginin yiiksek oldugu

Marmara Denizi iginde de bu tiir bir dalga 6l¢iim cihazinin kurulmas: 6nemlidir. Tektonik 6zellik farklihgi nedeniyle Endonezya ve Japonya gibi

biiyiik tsunami dalgalar1 olusum ihtimali diisitk Marmara denizinde, depremin tetikleyecegi olas1 deniz igi heyelanlardan dolay1 kiyilara zarar verebilecek
tsunami dalga olasiliklar1 vardir. Bu anlamda Izmit kérfezi baglangicina kurulacak bir dalga dlger, Izmit kiyilarina gelmeden énce algilanabilir ve

Slimciil yitksekliklerde olmasa da kiyilardaki yapilarin giivenliginin saglanmasi, sanayi kuruluglarinin kiyilardaki tesislerinin kurtarilmasi ve

kiy1ya yakin alanlarda sivil halkin dalgadan uzaklagmasinin saglanmast igin 6nemlidir. Bu yonde Kocaeli Universitesi ve Kocaeli Biiyiiksehir Belediyesi

ile ilgili prensipte ilk goriismeler yapilmus ve ¢calismalar devam etmektedir.
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Sekil 4. Tsunami Analiz Aracinda (Tsunami Analysis Tool,TAT) kiy1 ve okyanus ortast tsunami dalga 8lcer istasyonlarinin dagilimu.
Figure 4. Distribution of coastal and ocean-centered tsunami wave meter stations in the Tsunami Analysis Tool (Tsunami Analysis Tool, TAT).

TAT, which receives the earthquake results by the international seismological data providers, analyzes the earthquake parameters and calculates
tsunami wave height and arrival times calculated in predefined sources in a very short time and can deliver them to the contracted organizations in the
form of e-mail and mobile phone messages. In addition, real-time simulation is started immediately after the earthquake and the waves are
resolved before reaching the coast and for coastal countries, it calculates and estimates the tsunami wave heights depending on the location of the
earthquake and makes the notifications. Simulation waves generated by TAT system are also compared with actual measurements and used for
the development of future earthquake-induced tsunami model studies. The data from the water level measurement devices installed by various
organizations on the coasts and in the middle of the oceans (Figure 4) are evaluated in real time by TAT system and compared with the tsunami
simulations. Figure 5 shows the simulation image of the tsunami in Japan and the wave distribution in the coasts calculated by GDACS system.
EU-JRC not only takes the tsunami wave meter devices information given by various organizations in order to calculate and analyze the tsunami
simulations, but also provides installation of the tsunami wave meter devices that it has developed in contracted countries. In this sense, EU-JRC,
for Turkish coastal regions where a possible earthquake hazard exists is in collaboration with Kandilli Observatory, Kocaeli University and various
municipalities in Turkey. EU-JRC, installed tsunami meter devices which are called IDSL in countries such as Italy, Morocco, Portugal, Israel, Egypt

and Turkey and in areas of potential tsunami wave measurement may be performed (Figure 6).

20 —@

KOCAEL.i
BUYUKSEHIR
BELEDIYESi



DEPREM o

Kentlesme

It is also important to install such a wave meter in the Sea of Marmara, where there is high probability of a major earthquake. Due to the tectonic
feature difference, there are potential tsunami waves in the Marmara Sea which may damage the coasts, that are likely to form large tsunami waves such
as Indonesia and Japan, due to possible sea landslides to be triggered by the earthquake. In this sense, a wave meter to be installed at Gulf of Izmit is
important, even though waves are not perceived as deadly, to ensure the security of the structures on the coasts and to protect the industrial facilities
in the coasts and the civilian population at the regions close to the shores. In this respect, first meetings were held with Kocaeli University and

Kocaeli Metropolitan Municipality in principle and the studies are continuing.

Online Calculations

+ 3 steps of calculations:
* Oceanwide Sekil S. Tsunami Analiz Aracinda
1 min bathymetry

0.25 min bathymetry

(Tsunami Analysis Tool, TAT) kiy1 ve okyanus ortast

tsunami dalga 6lger istasyonlarinin dagilim.

\L-r
Automatic calculation
from input generation

to propagation and
inundation

Figure S. Distribution of coastal and ocean-centered

tsunami wave meter stations in the

Tsunami Analysis Tool (TAT).

g nzena, Spam. antelleria. Italy, Portopalo di Capo Passero, | Costanta, Romama.
IDSL.06 IDSL 07 IDSL 10 Italy, IDSL 11 TR

Sekil 6. EU-JRC tarafindan gesitli iilkelerde kurulan tsunami 6lger cihazlari.
Figure 6. Tsunami meter devices established by EU-JRC in various countries.
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InSAR ile Zemin Cokmelerinin Izlenmesi, Bina Yogunlugu ve

Sivilagma ile Iligkisinin Arastirilmast: Izmit Kérfez Bélgesi Ornegi
Erener A.1, Ustiin A.2, Konak H.2, Comut F.4, Yalvag S.5, Asct, M6. Irmak T.S7, Kiireg P.8, Sentiirk E.9, Giivenaltin M.A.10

Monitoring of Ground Subsidence with InSAR, Research of Building Density and
Relation with Liquefaction: The Case of Izmit Gulf Region.
Ozet
Zemin ¢okmeleri ve yap1 deformasyonlari insan yagamim ve kentsel altyapiy: ciddi 6lctide tehdit edebilecek tehlikelerdir.

1999 Marmara depremi sonrast Kocaeli Golciik bélgesinde, 2000'li yillardan itibaren yeni kurulan organize sanayi

bolgeleri ile birlikte 6zellikle; bolgenin niifus, yapilasma ve kat yogunlugunda hizl bir artig yasanmugtir. Dayamiksiz ve
swvilasma potansiyeli yiiksek aliivyal sahalar tizerinde meydana gelen hizli yapilagma ve kat yogunlugunun artmasi zemin deformasyon olasihgini giiclendiren
unsurlardan biri olarak diisiiniilmektedir. Bu kapsamda su ana kadar, bélgede yapilan kentlesme ve zemin odakl yiiriitiilen bilimsel cahsmalarda bir bosluk oldugu
tespit edilmis olup, KOU Harita Mithendisligi Boliimii tarafindan sunulan ve Kocaeli Biiyiiksehir Belediyesi tarafindan desteklenen Tiibitak 1001 projesi
kapsaminda 2017 yih Aralik ayindan itibaren caligilmaya baglanmustir. Bu alisma da "Cok Bandli InSAR ve GNSS Teknigi ile Dogu Marmara (Izmit Kérfezi)
Diigey Yonlii Yer Degistirmelerin Izlenmesi, Zemin Cékmeleri ile Bina Yogunlugu ve Sivilagma Iliskisinin Aragtirilmast” baslikli 17715S nolu projenin tanitimi,

amaglari, yontem ve beklenen sonuglar 6zetlenmeye ¢ahgilacaktir.

Abstract

Ground subsidence and structure deformations are the dangers that could threaten human life and urban infrastructure seriously. After the 1999 Marmara

earthquake, Kocaeli Gélciik region has experienced a rapid increase especially in the population, construction and floor density of the region with the newly
established industrial zones since the 2000s. Rapid build-up and increase in floor density on alluvial sites with high liquefaction potential are considered

to be one of the factors strengthening the possibility of ground subsidence. In this context, it has been determined that there is a gap in the urbanization

and ground-based scientific studies conducted in the region so far and works have been started as of December 2017 within the scope of TUBITAK 1001
project presented by KOU Map Engineering Department and supported by Kocaeli Metropolitan Municipality. In this study, the introduction, objectives,
method and expected results of the project titled "Monitoring of Vertical Displacements in Eastern Marmara (Izmit Bay) with Multi-Band InSAR and

GNSS Technique, Research of Ground subsidence and Building Density and Liquefaction” will be summarized.

1. Giri

Tﬁrkiys, tektonik acidan aktif bir bélgede yer almaktadir. Deprem riski yiiksek bolgelerden biri olan izmit Kérfezi, izmit Kuzey Anadolu fayinin kuzey kolu
tizerinde yer almaktadir. Gevsek aliivyon zemin tizerine, dogu-bat: ekseninde gelisen kentte 17 Agustos 1999 tarihinde meydana gelen Marmara depremi ile
ciddi yikimlar, biyiik gapta can ve mal kayiplar1 ve maddi zararlar olusmustur. Kuzey Anadolu Fay Zonunun bati boliimiinde meydana gelen Marmara
depremi Yalova Degirmendere, Gdlciik, Karamiirsel, izmit ve Adapazari bagta olmak iizere Istanbul, Bolu ve Diizce'de de etkili olmugtur. Alanda deprem
sonrast yapilmug bilimsel ¢alismalar incelendiginde (Scawthorn, 1999; Ozmen 2000; Barka 2001; UNISDR, 2000.; Sever ve dig., 2001; Turker ve San, 2003
Turker ve Sumer 2008; Bird 2004; Siidas, 2004; Ozisik, 2004; Kaya ve dig., 2005; Stramondo ve dig., 2006; Asc1 ve dig., 2007; Jin ve dig., 2011; Idrees ve dig,,
2013; Maktav ve Aydéner, 2013) galismalarin birgogunun deprem sonrast ¢oken binalarin tespiti, yerlesim alani uygunluk tespiti, deprem sonras: bolgedeki
degisen sosyo-ekonomik kosullarn incelenmesi gibi deprem sonrasi hasar tespiti ve kalkinmaya yonelik ¢aligmalar ve bunun yaninda bolgenin sismik aktivitesi
nedeni ile jeofizik ve jeodezik izleme aglar1 yardimu ile gdzlendigi aligmalar oldugu (Orgiilii ve Aktar 2001; Cakur ve di., 2003; Dogan ve dig., 2003a; Dogan ve
dig., 2003b; Bulut ve Aktar 2007; Ergintav ve dig., 2007; Ergintav 2009; Dogan ve dig,, 2013; Ergintav ve dig,, 2011; Ugarkus ve dig., 2011; Demir ve Dogan
2014; Cakir ve dig,, 2014; Biham ve dig,, 2016) goriilmiistiir. Bu alanda bina zemin ¢8kmelerinin uzun siireli takibi ve ¢Skme kaynagina odakl bilimsel
caligma olmamasi 6nemli bir eksikliktir.

Ulkemizde ¢okme alanlarinin belirlenmesine yonelik degisik tiirde caligmalar bulunmaktadir (Abdikan dig., 2013; Abdikan dig,,
2014a; Abdikan dig., 2014b; Hastaoglu ve dig. 2014; Ustiin dig. 2015a, 2015b). Tagima giicii zayif, aliivyal alanlarda bina yogunlugundaki artisin/fazlahgin
zeminde olusturdugu oturma, ¢okme ve diisey deformasyona olan potansiyel etkisi ise literatiirde ¢ok yaygin ¢alisilmamus yeni konulardandr.
Bolgedeki deformasyonun bina 6lgeginde takibi gelecekte olusabilecek riskleri tahmin etmek ve 6nlemler almak agisindan oldukga 6nem arz etmektedir.
Bu nedenle bu ¢alisma kapsaminda aragtirilmas: igin alana ait SAR gértntileri ile miimkiin oldugunca 6rtiigen zaman araliklarinda optik uydu gorintiilerinin

alinmasi ve bu gérintiilerden binalarin ve bina yogunluklarimin gériinti analizleri ve CBS ortaminda zamansal olarak tespiti hedeflenmektedir.
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1. Introduction

Turkey is located in a tectonically active region. The Gulf of Izmit, which is one of the regions with high earthquake risk, is located on the
northern branch of the Izmit North Anatolian faultline. In the city which developed on a loose alluvial ground on the east-west axis, Marmara earthquake
that occurred on August 17, 1999 caused serious destruction, major loss of life and property and material damages.

Marmara earthquake that occurred in the western part of the North Anatolian Faultline Zone was effective in Yalova Degirmendere, Golciik,
Karamiirsel, Izmit and Adapazary, as well as in Istanbul, Bolu and Diizce. When the scientific studies conducted after the earthquake in the area were
examined (Scawthorn, 1999; Ozmen 2000; Barka 2001; UNISDR, 2000; Sever et al., 2001; Turker and San, 2003; Turker and Sumer 2008; Bird 2004;
Siidag, 2004; Ozisik, 2004; Kaya et al.,, 2005; Stramondo et al., 2006; Asg1 et al., 2007; Jin et al., 2011; Idrees et al.,, 2013; Maktav and Ayddner, 2013) it was
seen that most of the studies were determination of subsidenced buildings, examination of socio-economic sondititons, damage assessment and development
works after the earthquake as well as the seismic activity of the region due to geophysical and geodetic monitoring networks (Orgiilii and Aktar 2001;
Cakar et al,, 2003; Dogan et al., 2003a; Dogan et al., 2003b; Bulut and Aktar 2007; Ergintav et al., 2007; Ergintav 2009; Dogan et al.,, 2013; Ergintav et
al, 2011; et al,, 2011; Demir and Dogan, 2014; Cakir et al., 2014; Biham et al., 2016). Lack of scientific studies focused on long-term monitoring of
building ground subsidences in this area and on the source of subsidence is an important deficiency. There are studies of different types for determining
subsidence area in our country (Abdikan et al,, 2013; Abdikan et al,, 2014a; Abdikan et al,, 2014b; Hastaoglu et al,, 2014; Ustiin et al. 2015a, 2015b).

The potential impact on the settlement, subsidence and vertical deformation caused by the increase/excess in building density in alluvial areas is poor,
with low bearing capacity. Monitoring the deformation in the region on a building scale is very important in terms of predicting future risks and taking
precautions. Therefore, for the purpose of this study, optical satellite images should be obtained at the time intervals that overlap with the SAR images

of the field and from these images, image analysis of buildings and building densities and temporal determination in GIS environment are aimed.

2. Caligma Alam

Deprem riski yiitksek bélgelerden biri olan Izmit Kérfezi, Izmit Kuzey Anadolu fay1 iizerinde bir seri basenlerden olusmaktadur. Izmit Kérfezine
bosalan nehirler jeolojik siireg icerisinde Golciik, Hersek, Kavakl: deltalarini ve Sapanca Gélii ile Izmit Kérfezi arasidaki genis ve uzun alitvyon diizliigiini
olusturmustur. Paleozoyik ve Mesozoyik yash birimlerle temellenen bolgede en énemli tektonik yapiy1 Kuzey Anadolu Fay Sistemi tanimlar. Fay sistemine
yakin alanlarda zemin profili genelde ok kalin, yumusak-orta kat1 kil veya gevsek kum tabakalarryla kaphdir. Alan ait jeolojik harita $ekil 1'de sunulmustur.
Dogu Marmara Koérfezi kiy1 bolgesi yiizey gokel dagiliminda, bélgenin kuzeyinde kiyilar dar bant halinde kum ve gakalli kum ile kaplidir. Bu birimler
daha sonra siltli kuma tedrici gecis yaparlar. Kérfezin giiney kiyilarinda ise kum ve gakilli birimler daha genis alanda izlenir. Yine bu alanlarda da siltli kuma
tedrici gecis goriilmektedir. Siltli kumun giiney kiyilardaki dagihim genel olarak dar bir seritte sinirl kalmaktadir. (Eryilmaz ve dig, 1995). Bu nedenle
korfez kiy1 bolgesinde izlenen bu zemin profilinden anlagilacags iizere, Kuzey Anadolu Fay Hattinin Marmara Denizinin giineyi boyunca uzandig1 bolgede

hem sismik aktivite ok yiiksek ve hem de zemin kogullar1 yapilagma icin son derece elverigsizdir.
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Sekil 1. Izmit ve kdrfez bélgesi jeolojik haritast
Figure 1. Geological map of Izmit and the Gulf region
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Cografi konumunun uygunlugy, iklimin tarima daha elverigliligi gibi dogal faktorlerin yaninda, zengin ve yaygin sanayi kollar1 gibi begeri faktorler,
17 Agustos 1999 depremine ragmen Kocaeli bélgesini hizh bir sehirlesme ve niifus artigi siireci icinde tutmustur (Stidag, 2004). Niifus artig1 beraberinde
yapilagma ve bina yogunlugunu da getirmis olup bolgenin zemin yiikiini de hizla arttirmaktadir. Bolgede kentlesme sorunu tagima giicii zayif zemin ile
smirl olmayip ingaat kalitesinin diigiikligii, kat sayisinin yiiksek olusu, zemin iyilestirmesinin yapilmamis olmasi veya bu alandaki kontroliin eksik olmas:
vb. ek risklerin varhig: da dikkat gekmektedir.

2. Working area

In addition to natural factors such as the suitability of the geographical location and the more favorable climate for agriculture, human factors such

as rich and widespread industrial branches kept Kocaeli region in a rapid urbanization and population growth process despite the earthquake of
August 17,1999 (Siidas, 2004). The increase in the population brought about the density of the structures and buildings, and it rapidly increases the
ground load of the region. The problem of urbanization in the region is not limited to the poor carrying capacity of the ground, but the presence of
additional risks such as the poor quality of construction, high number of floors, lack of soil improvement or lack of control in this area is also noteworthy.

3. Amag

Deprem riski tagtyan aktif fay iizerinde veya yakin bolgelerinde bulunan yapilasmalarda zemin ve bina deformasyonlari uzun siireglerde
gozlemlenmedigi durumda, bu alanlara ait 6nlem planlar1 yapilamayacag igin olasi bir deprem etkisi ile olusacak hasar ve can kaybi olasihig: yiiksektir.
Galismada, Dogu Marmara (Izmit korfez) bolgesi ve zemin karakteristigi bakimindan Gélciik'iin 8zel bir blge olmast nedeniyle proje ile Glciik ve
Izmit Kérfezi gevresinde yiizey deformasyonu ve hareket oranlarinin zamansal olarak takip edilmesi ve gozlemlenmesi amaglanmugtir. Bina
yogunlugundaki zamansal gelisimin ve bolgedeki sivilagma riskinin deformasyona etkisinin aragtirilmas: bu ¢ahismanin odagim olusturmaktadr.
Sinirli sayida ag noktasinda yapilan, zaman-alic1 ve pahali geleneksel yersel metotlara 6nemli bir alternatif olusturan GNSS destekli SAR teknigi
caligma kapsaminda yatay ve diisey deformasyonlarin tespitinde kullanilacaktir. Yontem yeryiiziinde meydana gelen zamansal degisimlerin mm dogrulukla
giivenilir sekilde 6liilebilmesine imkan tanryacaktir ayrica genis bir alan1 kapsayan deformasyon yayihminin izlenmesinde maliyet ve zaman agisindan
kolaylik sunacaktir. Caligma kapsaminda zeminde meydana gelen yer degistirme ve diigey deformasyonlarin bina yogunlugu ve zemin sivilagmast ile iligkisi
aragtirilacaktir. Bu kapsamda ¢aligma daha yaygin olarak literatiirde sunulan maden, heyelan veya su gekilmesine dayali deformasyon analizlerine alternatif
olarak literatiiriin zenginlesmesi adina katki saglayacag: disiiniilmektedir.

InSAR deformasyon analizleri, proje ile kritik neme sahip yerlerde kurulmasi planlanan siirekli gozlem GNSS istasyonlar ile entegreli ¢alisilacaktur.
Stirekli g6zlem verileri, zamana ve konuma bagl anlaml degisim gosteren diisey deformasyonun en dogru bigimde tanimlanmasini kolaylagtiracaktur.
Bu anlamda kesikli (kampanya tiirii) GNSS verilerinde ortaya gikan sorunlara (zamansal ¢oziiniirlitk ve duyarlik) ¢oziim getirilecektir. Ote yandan
GNSS istasyonlarinin, Kocaeli'nde mevcut 29 sismik izleme istasyonlarina es zamanli olarak yatay ve diisey deformasyon bilgisi saglamasi ve bu sayede
proje dis1 yiiriiyen diger caligmalara katki saglamasi s6z konusudur. Bu alanda ileride yapilmasi planlanan sismik-jeodezik veri entegrasyonlu ¢aligmalar

icin bir althik olusturulmus olacaktir.

3. Purpose
In case of earthquakes and building deformations that are located on or near the active fault bearing earthquake risk, if the ground and building

deformations are not observed in long periods, the possibility of damage and loss of life due to a possible earthquake effect is high, since no precaution
plans can be made for these areas. In this study, due to the fact that Golciik is a special region in terms of soil characteristics and the Eastern Marmara
(Izmit Bay) region, the project aimed to monitor and observe surface deformation and movement rates around Gélcitk and Izmit Bay in time. The focus
of this study is to investigate the effect of temporal development of building density and liquefaction risk in the region on deformation.
The GNSS-based SAR technique, which is an important alternative to time-consuming and expensive traditional terrestrial methods, will be used in the
detection of horizontal and vertical deformations. The method will allow reliable measurement of temporal changes occurring on earth with mm
accuracy and it will also provide ease of cost and time in monitoring a wide range of deformation propagation. In this study, the relationship between
displacement and vertical deformations on the ground density and soil liquefaction will be investigated. In this context, it is thought that the study will
contribute to the enrichment of the literature as an alternative to the deformation analysis based on mine, landslide or water withdrawal more commonly
presented in the literature.

InSAR deformation analysis will work integrated with the continuous monitoring GNSS stations planned to be established in
critical locations with the project. Continuous observation data will facilitate the most accurate definition of vertical deformation, which varies
significantly with time and location. In this sense, discrete (campaign type) GNSS data problems (temporal resolution and sensitivity) will be solved.
On the other hand, GNSS stations provide simultaneous horizontal and vertical deformation information to 29 existing seismic monitoring stations

in Kocaeli and thus contribute to other non-project activities. In this field, a base will be created for the studies that are planned for future seismic-geodetic

2

data integration studies.
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4. Yontem

Yiizeydeki (diisey yonlii) degisimin nedenleri, ¢alisma bolgesinin fay geometrisi, yiizey stvilagmasy, bina yogunlugu ve buna bagh zemin yiikiiniin
artmasinin sonucu olarak ele alinacaktir. Yapilagma igin optik uydu gorintilerinden ¢ikarilacak zamansal bina yogunlugu degisim haritalarinin kullanilmasi
planlanmustir. Gdlcitk ve Izmit Kérfez alanlarinda yiizey gokmelerinin aragtirilmast ve gdzlenmesinde jeodezik GNSS ve ileri InSAR (PSI, SBAS) teknigi
kullanilacaktir. Arsiv SAR goriintiileri ve jeodezik GNSS verilerinin katkusi ile 20 yillik bir izleme dénemi 6ngériilmistiir. Cok bandli ve genis zaman
dilimindeki enterferogramlar, (1995'den giiniimiize kadar) ERS, Envisat, Alos Palsar, Cosmo SkyMed, Sentinel SAR gériintiilerinden olugturulacaktur.
1999 depreminde ERS2 verilerine dayal: ortalama 80 cm'lik diisey yer degistirme davrams: (fay boyunca), 2014-2016 yillar1 arasinda
(Sentinel-1 SBAS analizi) 3 cm/y1l'a varan giincel hiz degerleriyle gézlenmektedir. Analiz isleminin tutarlihg: ve dogrulugu, farkh radar sensérlerinden
elde edilen ve yine bolgede tesis edilmesi éngériilen S GNSS istasyonu konum (yiikseklik) degisimlerinin kargilagtiriimastyla saglanacaktir.
Caligma kapsamda uygulanacak is akisi ve yapilacak ¢alismalar $ekil 2'de sunulmaktadur.

Zamansal-Konumsal Optik : ]
goriintii Analizi Zamansal-Konumsal Deformasyon Jeodezik Agin Sivilagma Veri
| Analizi kurulumu Altvapist
I
Smiflandirma Analizi l Sivilagma Haritas:
| IMSAR. GPS Deformasyon
(SBAS_ PST) Analizi
Bina Tespiti I ]
[ I
Noktasal veri tabam Sp AR,
Entegrasyonu
| !
Bina Yogunluk Haritas1 Deformasyon Alanlar
Korelasyon Analizi

Zemin Cokmesi-Yogunluk-Sivilasma

Sekil 2. Caligma is akigi
Figure 2. Study workflow

The workflow to be applied and the studies to be performed are presented in Figure 2.

4.Method

The reasons for the change in the surface (vertical direction) will be discussed as a result of the faultline geometry of the study area, surface liquefaction,

building density and the increase of the ground load. For structuring, it is planned to use temporal building density change maps to be extracted from optical
satellite images. Geodetic GNSS and advanced InSAR (PSI, SBAS) technique will be used in the investigation and observation of surface subsidence in
Gélcitk and zmit Gulf areas. A 20-year monitoring period is envisaged with the contribution of archive SAR images and geodetic GNSS data. Multi-band
and wide-range interferograms (from 1995 to present) will be generated from ERS, Envisat, Alos Palsar, Cosmo SkyMed, Sentinel SAR images. In the 1999
earthquake, the average displacement behavior (along the fault) of 80 cm based on ERS2 data is observed between 2014-2016 (Sentinel-1 SBAS analysis)
with current velocities up to 3 cm/year. The consistency and accuracy of the analysis process will be ensured by comparing the position (height) changes of

the S GNSS stations obtained from different radar sensors, which are also intended to be installed in the region.

Kritik 6neme sahip noktalarda siirekli gozlem istasyonlar yardimuyla veri toplanmasi hem sonuglarin giivenirligini arttirir hem de InSAR gibi diger
bagims1z tekniklerden elde edilen sonuglarla entegrasyonu kolaylastirir. Bu nedenle bu calismada, Gélciik merkez ve Izmit Korfez kiyisinda S noktal
bir siirekli GNSS aginin olusturulmas: gerekli goriilmiistiir. Ug istasyonun yapimini paydaslik protokolii cergevesinde Kocaeli Biiyiiksehir Belediyesi
iistlenecektir. Bir istasyonun kurulumu proje biitcesinden kargilanacaktir. Noktalardan ikisi stvilagma bélgesinde (Gélciik kent ve kiyzst), ikisi
Kocaeli Biiyiiksehir Belediyesinin bulundugu Kérfezin kuzey kesiminde ve biri Kérfezin ug noktasinda (dogu kiyist) olmak iizere $ siirekli ag noktas
Sekil 3’te kurulacak deformasyon ag1 noktalarinin yaklagik yerlerini gostermektedir. S6z konusu ag sayesinde proje baslangicindan itibaren sadece

diigey yonlii deformasyonlar degil Kuzey Anadolu Fayinin kuzey ve giiney kesiminin birbirlerine gore yatay blok hareketi de izlenebilecektir.
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Sekil 3. Proje kapsaminda kurulmas: planlanan siirekli izleme ag ve nokta konumlar

Figure 3. Continuous monitoring network and point locations planned to be established within the scope of the project

Data acquisition at critical points with the help of continuous monitoring stations increases the reliability of the results and facilitates integration with
other independent techniques such as InNSAR. Therefore, in this study, it is necessary to establish a 5-point continuous GNSS network on the center of
Golcitk and on the coast of Izmit Gulf. The construction of the three stations will be undertaken by the Kocaeli Metropolitan Municipality within the
framework of the stakeholder protocol.

The installation of a station will be covered by the project budget. Five continuous network points, two in the
liquefaction zone (Gélciik city and coast), two in the northern part of the Gulf where Kocaeli Metropolitan Municipality is located and one in the end
point of the Gulf (east coast), show the approximate locations of the deformation network points to be established in Figure 3. With this network, not
only vertical deformations can be observed from the beginning of the project but also horizontal block movement of the northern and southern parts of

the North Anatolian Fault.

InSAR analizleri deprem 6ncesi verilerden baglayarak, deprem ve deprem sonrasi olmak tizere iig evrede gergeklestirilecektir. Burada amag
Kuzey Anadolu Faymnin diisey yonlii deformasyonlara etkisini anlamak ve deformasyon davranigini sismik aktivite ile birlikte degerlendirmektir.
Sonug olarak, deformasyonun bityiikligiine bagh risk alanlarinin tespiti yapilacaktir. InSAR teknigindeki belirsizlikleri ortadan kaldirmak ve deformasyonlart
enterferogramlardan daha kolay okunabilir duruma getirmek i¢in GNSS+InSAR entegrasyonu en iyi yaklagim olacaktir. Bunun igin gozlem periyotlari ve
izleme alanlar1 6rtiisen veriler i¢in sonuglarn birlestirilmesi hedeflenmistir. Burada birlestirme islemiyle hem sonuglar birbirine gore dogrulanmus olacak,
hem de radar bakis dogrultusundaki yer degistirmelerin diiseye indirgenmesi saglanmus olacaktur.
Alana ait farkli yillarda kat bilgisinin ve bina envanterinin bulunmasi ok zor olmasi dolays ile farkli zamanlara ait uydu gériintilerden elde edilen binalardaki
mekansal dagilima gore bina yogunlugu analizi yapilmas: planlanmaktadir. Bu galigma kapsaminda bina yogunlugu analizlerini yapabilmek igin 6ncelikle
yiiksek ¢oziintirliklii uydu goriintilerinin alinmasi planlanmakta ve bu gériintiilere uygulanacak sinuflandirma teknikleri ile binalar tespit edilmeye
caligilacaktir. Zamansal bina envanterini olusturmak igin alana ait yitksek ¢6ziindrliikli optik gériintiilerin arsiv taramalar1 yaptirlmigtir. Deprem 6ncesi
SPOT HRYV gériintiisii 10 m. ¢6ziiniirliikle bulunabilmistir. Deprem sonrast ise, alana ait yaklagik 40 cm. ¢6ziiniirliikli GeoEye ve 60 cm. mekansal
goziiniirlige sahip Quickbird goriintiisii galisma kapsaminda kullanilacaktir. Alandaki yap: degisimi ¢ok yakin zamanlarda fazla degismeyecegi igin yaklagik

5-6 yillik zaman farklarinda gériintiler kullanilmas: planlanmaktadir

InSAR analyzes will be carried out in three stages, starting from pre-earthquake data, earthquake and post-earthquake. The aim is to understand the
effect of the North Anatolian Fault on vertical deformations and to evaluate the deformation behavior together with seismic activity. As a result, the risk
areas related to the magnitude of the deformation will be determined. GNSS + InSAR integration will be the best approach to eliminate uncertainties in the
InSAR technique and make deformations more readable than enterferograms. For this purpose, it is aimed to combine the results for data with overlapping
observation periods and monitoring areas. By combining here, both the results will be verified with respect to each other and the displacements in the radar
view direction will be reduced to vertical. Due to the fact that it is very difficult to find floor information and building inventory in different years of the area,

building density analysis is planned according to the spatial distribution in the buildings obtained from satellite images of different times.

2
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In this study, in order to make building density analysis, firstly high resolution satellite images are planned to be taken and buildings will be
determined by classification techniques to be applied to these images. In order to create a temporal building inventory, archive scans of high resolution
optical images of the area were performed. Pre-earthquake SPOT HRYV image 10 m. resolution. After the earthquake, approximately 40 cm. resolution
GeoEye and 60 cm. Quickbird image with spatial resolution will be used in the study. Since the change in structure in the area will not change much in the

near future, it is planned to use images at 5-6 years time differences.

S. Yaygin Etki ve Sonuglar

Calismanin bilimsel anlamda 6nemli yeniliklerinden biri, fay geometrisi, zemin sivilagmasinin ve yapilagma yogunlugunun yerlesim alanlarinda zemin
¢okmelerini nasil etkilediginin ortaya ¢ikarilmasidir. Bu ¢alismada daha 6nce kapsaml bir jeolojik ve jeofizik etiid yapilarak sivilagma verisinin elde edildigi
bir bdlgedeki yiizey deformasyon davranisi genis bir zaman 8lgeginde izlenecektir. Ozellikle ok bandli (C, L ve X) SAR uydu teknolojilerinin performans
(dogruluk ve etkinlik) bu caligma ile birlikte test edilecek sonuglarm GNSS ile entegrasyonu saglanacaktir. Ayrica bolgede meydana gelebilecek yatay ve
diigey deformasyonlarin mm inceliginde sirekli takibinin ve gozleminin saglanmas: agisindan ve gelecege yonelik planlamalarda altlik olusturmas
bakimindan olduk¢a 6nem arz etmektedir.
117Y155 Nolu Tiibitak 1001 projesi tamamlandiginda aktif bir fay bolgesinde meydana gelen diisey deformasyon, intersismik dénem igin uzay-zaman
dlgeginde daha iyi tanimlanmig olacaktir. Ulkemizde ve uluslararasi literatiirde bir ilk olmasi agisindan diisey yer degistirme oranlarinin fay geometrisi,
sivilagma ve bina yogunlugu ile korelasyonu tamimlanacaktir. Caligmaj ileriye yonelik dogal afetlere kars siirdiiriilebilir nlemlerin alinmasi, yapilagma hizi
ve yogunlugu i¢in 8nlem planlarinin hazirlanmasi, Gélciik ve Izmit Kérfez gevresinde bina ve zemin deformasyonunun mevcut durumunun belirlenmesi,
risk tagryan alanlarda mithendislik tedbirlerinin alinarak yap1 ve can giivenliginin saglanmas: ve afet degerlendirmelerinde althk olugturmasi agisindan

onem arz etmektedir.

S. Common Impact and Results

One of the most important scientific innovations of the study is to find out how faultline geometry, soil liquefaction and construction density affect
ground subsidence in residential areas. In this study, surface deformation behavior in a region where liquefaction data is obtained by conducting a
comprehensive geological and geophysical survey previously will be monitored on a wide time scale. In particular, the performance (accuracy and efficiency)
of multi-band (C, L and X) SAR satellite technologies will be integrated with GNSS to test the results. In addition, horizontal and vertical deformations
that may occur in the region in order to ensure continuous monitoring and observation in mm and is important in terms of forming a base for future plans.
When the TUBITAK 1001 project No: 117Y15S is completed, the vertical deformation occurring in an active fault zone will be better defined on the
space-time scale for the intersismic period. Correlation of vertical displacement rates with fault geometry, liquefaction and building density will be defined
as a first in our country and international literature. Study is essential in terms of taking sustainable measures against natural disasters for the future,
preparation of precaution plans for construction speed and intensity, determination of the current state of building and ground deformation around

Gélcitk and Izmit Gulf, taking engineering measures in risky areas and providing a basis for disaster assessment.
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MitigationAfet Zararlarimin Azaltilmasinda Akilli Kent Uygulamasi

Smart-City Implementation in Disaster Mitigation

Afet Zararlarinin Azaltilmasinda Akilli Kent Uygulamas:

Afet Zararlarinin Azaltilmasinda AkilliKent Uygulamast: Kocaeli [li” projesi afet dncesi, an1 ve sonrasinda kentin
sahip oldugu teknolojik imkanlariyla afet caligmalarini uyumlu hale getirerek 6zellikle karar vericilere sorgulanabilir,
hizli ve giivenilir verileri saglamak tizere tasarlanmugtir. Cagimizin modern iletisim ve teknolojik avantajlarindan
faydalanarak ncelikle deprem konusu olmak iizere, kiitle hareketleri (heyelan,kayadiismesivb.), tagkinlar ve
endiistriyel kazalar proje kapsaminda incelenecek, gézlemlenecek, degerlendirilecektir. Degerlendirme sonuglar
bir sistem cergevesinde gerek Belediye'de gerekse AFAD'm iltegkilati olan Kocaeli Il Afet ve Acil Durum Miidiirliigiinde 7/24 esasina gore afet ve acil
durumlarda kullanilmak tizere hazir halde tutulacaktir. Ayni zamanda bu degerlendirme sonuglari toplumun anlayacags / tepki verecegi sekliyle de
yorumlanarak halka sunulacaktir.

Smart-City Implementation in Disaster Mitigation

"Smart-City Implementation in Disaster Mitigation: Kocaeli Province" project is designed to provide fast and reliable data that can be questioned to
decision makers by harmonizing the disaster facilities with the technological opportunities of the city before, during and after the disaster. Taking
advantage of the modern communication and technological advantages of our age, mass movements (landslides, rock falls, etc.), especially floods
and industrial accidents will be examined, observed and evaluated within the scope of the project. The results of the evaluation will be kept ready for
use in disaster and emergency situations on a 24/7 basis both in the Municipality and in the Kocaeli Provincial Directorate of Disaster and Emergency,
which is the provincial organization of AFAD. At the same time, the results of this evaluation will be presented to the public by interpreting them in a
way that the society will understand/react.

Deprem Zararlarinin Azaltilmasinda Akilli Kent Uygulamasi Smart-City Implementation in Disaster Mitigation
= Deprem On Bilgilendirme Sistemi ® Earthquake Preliminary Information System

= Deprem Acil Yonetim Sistemi ® Earthquake Emergency Management System

® Yapi Saglig1 [zleme Sistemi ® Building Health Monitoring System

= Deprem Mobil Bilgilendirme Sistemi ® Earthquake Mobile Information System

Deprem On Bilgilendirme Sisteminin Kullanim Alani

s Sistemlerin glivenlik
moduna getirilmesi,

e Trenlerin
yavaslatilmasi veya
durdurulmasi,

e Ugaklarin inis
yapmamasi,

* Tehlikeli kimyasal ve
makinalarin izole
edilmesi,

* Hassas ekipmanlarin
statik konuma
getirilmesi

= Asansorlerin kat
seviyelerine
getirilerek kapilarinin
agilmasi,

eAkill binalar:
Otomatik kapilarin
acllmasi, gazin
kesilmesi,

e Zihinsel olarak
sarsintiya hazirlanma,

e Diisebilecek
objelerden kendini
korunma,

e Evde veya isyerinde:
Masa altinda kendini
koruma,

* Bina disinda: Yigma
yapilardan ve
disebilecek
objelerden uzak
durulmasi,

e Endistriyel Tesisler ve
insaat Sahalarinda:
Makine ve
kimyasallardan uzak
durulmasi,

*Acil Mudahalenin
baslamasi,

ejkincil afetlerin
onune gecilmesi,

Kisisel Glvenlik
Acil Miidahale

eElektrik ve iletisim
hatlarinin
kontrolli olarak
tekrar devreye
alinmasi,

Otomasyon Kontrol
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Application Area of Earthquake Preliminary Information System

Preparing mentally for quake, Switching systems to

Start of Emergency Response,
safety mode,

Slowing down or
stopping the trains,
Preventing landing

of Aircrafts,

Isolation of dangerous
chemicals and

machinery,

Static positioning of
sensitive equipment
Opening the doors

of the elevators to the
floor levels,

Smart buildings: Automatic
doors open, gas cut-off

Self_protection from falling

Preventing secondary
objects,

disasters,
At home or at work: self-

Controlled re-commissioning
of electricity and
communication lines

protection under the table,
Outside the building: Avoiding
masonry and falling objects,
Industrial Facilities and
Construction Areas:

Avoiding machinery and
chemicals,

Personel Protection
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Automation Control

Deprem On Bilgilendirme ve Acil Yonetim Sistemi

Geleneksek deprem kayut istasyonlar1 pahaly, kurulumu zor ve zaman alicidir. Ulkemizde iiretilebilecek ucuz maliyetli yogun senséragy ile
hem Deprem On Bilgilendirme Sisteminin Yerinde Tespit Asamasi saglanmis olacak hem de Deprem Acil Yonetim Sisteminde kullanilacak
Sarsinti ve Hasar dagilim haritalar igin azalim iligkileri ve interpolasyondan gelebilecek hata paylari minimuma indirgenerek daha giivenilir

sonuglar elde edilecektir.

AFAD Sismik Ag1
AFAD Siesmic Network

Veri Merkezi: Data
izleme, Monitoring
Gorsellestirme, Visu
Saklama Storage

Proje kapsaminda gelistirilmesi
diisiiniilen ucuz maliyetli yogun
) sismik ag & Dense siesmic network with cheap cost

Sismik Ag veri iletim noktas (internet) ' Siesmic network data transmittance point (Internet) (Flemin g K. et.al 20,09)
. eLdl.,

@ Development Under Scope of Project

Earthquake Preliminary Information and Emergency Management System

Traditional earthquake recording stations are expensive, difficult to install and time consuming. With the cheap cost intensive sensor
network that can be produced in our country, both the Earthquake Preliminary Information System's On-Site Detection Phase will be provided
and the reduction relations and error rates that may come from interpolation for the Earthquake Emergency Management System will be
reduced to a minimum and more reliable results will be obtained.

4
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Kacaeli Biyiksehir
Belodiyesi

Kritik tesis ve yapilar Earthquake Detection and
icin Deprem Yerinde Building Health Monitoring
Tespit ve Yapi Saghg Algorithms for critical

izleme Algoritmalar: facilities and structures
listirilecek will be developed and tested.
geligtirilecek ve test
edilecektir.
Yap1 Saglig1 Izlemesi Building Health Monitoring
Yapilarda olmasi muhtemel hasarlarin 6n algilanmasini saglar. Provides a preliminary detection of possible damages to buildings.
Yapilarda hasar nedenleri: Causes of damage to buildings:
-Ingaat sirasindaki dikkatsizlik ve projeye uymama, - Carelessness during construction and non-compliance with the project,
-Kalite kontrol eksikligi, - Lack of quality control,
-Iklimsel sicaklik degisiklikleri, - Climatic temperature changes,
-Periyodik yiiklemelerden dolay: olugan yorulma, - Fatigue caused by periodic loading,
Hasar nedeni ile yapida meydana gelebilecek degisiklikler: Changes in the structure due to damage:
-Geometrik 6zellikler, - Geometric properties,
-Mesnet kosullari, - Support conditions,
“Yapisal sistem karakteristigi - Structural system characteristics

14 Agustos 2018 Cenova, Italya Morandi Kopriisii Hasar

14 August 2018 Morandi Bridge Damage in Genoa, Italy

1968 yilinda ingaa edilmis, Avrupa'nin ilk elik halath asma kopriisii

1 Europe's first steel rope suspension bridge built in 1968
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17 Agustos 1999 Mw?7.4 Kocaeli Depremi

17 August 1999 Mw?7.4 Kocaeli Earthquake

Deprem sonrast sanayi tesislerinde hasar

Damage in industrial plants after earthquake

Is siirekliligi kaybi ve ekonomik kayip

Loss of business continuity and economic loss

17 Ocak 1994 M6.7 Northridge Depremi, ABD / 17 January 1994 M6.7 Northridge Earthquake, USA

3 e
"lllllm i

Yapisal olmayan hasar nedeni ile hastane binasi bosaltiliyor

The hospital building is evacuated due to non-structural damage.
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Access data via internet
Eu from sensors :
Real-time analysis system
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Structural Health Monitoring Data to the intemet
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Proje kapsaminda
kritik bina ve
tesislerde
uygulanabilecek YSI is

akig semasi

Work flow chart

of the YSI that can be
implemented in critical buildings
and facilities within

the scope of the project.

Real Time

SHUT-OFF

- REGIONAL ’
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Early Warning
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Implementation
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Kocaeli 1li Kritik Yapilar: / Kocaeli Province Critical Buildings:

Ulagim Hatlar1: Karayolu, Demiryolu hatlar1 ve iizerindeki tiinel ve viyadiikler

Transportation Lines: Highway, Railway lines and Dtunnel and viaducts over them

Osman Gazi Kopriisi
Osman Gazi Bridge

TEM otoyolu, D100 karayolu
tilkenin en yogun karayolu hatts,
Istanbul'u Izmir ve Ankara'ya
baglayan yegane giizergah,

Hizli tren hatti,

Kocaeli Ili Kritik Yapilar:

TEM highway, D100 highway

is the busiest highway line in the country,

the only route connecting
Istanbul to Izmir and Ankara,
High speed train line

/ Kocaeli Province Critical Buildings:

Endistriyel Tesisler ve Organize Sanayi Bolgeleri / Industrial Plants and Organized Industrial Zones

Ulkemizin 2023 ihracat stratejisinin %15'inin bu bolgeden olmasi planlanryor.

It is planned that 15% of our country’s 2023 export strategy is from this region

KOCAEL.i
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14 adet Organize Sanayi Bolgesi
14 Organized Industrial Zones

MARKA, Dogu Marmara Raporu, 2015
MARKA, East Marmara Report, 2015
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Kocaeli li Kritik Yapilar:

Altyaps Sistemleri / Network Systems

o<

/ Kocaeli Province Critical Buildings:
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i # ke
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SMART BUILDING

1. Sensors in a building monitor the building’s movement in response to strong winds or earthquake tremors.

2. Shock absorbers (hydraulic dampers) can then be made to stiffen or relax and heavy weights (mass dampers) can be
moved to reduce oscillations in strong winds, or minimise damage in the event of an earthquake.

3. Buildings that detect an earthquake tremor could even warn other buildings nearby of the approach of a shockwave, so
they could sound an alarm and prepare themselves accordingly.

SMART BRIDGE

1. Wireless sensors mounted on the bridge monitor vibrations, displacement and temperature. This information then
“hops” across the network of sensor nodes to a central computer for analysis.

2. If a problem is detected, such as a loose bolt or cable, or the beginning of a crack, a warning can be sent by SMS.

SMART TUNNEL

1. Wireless sensors mounted on the walls of a tunnel monitor displacement, temperature and humidity. This information
then “hops” across the network of sensor nodes to a central computer for analysis.

2. If a problem with the tunnel lining is detected, appropriate maintenance can be carried out. In future, a smart tunnel
could even use robots to perform some maintenance tasks automatically.

(http://www.economist.com/node/17647603)
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Akilli Sehir kavraminda
Yapi Sagligi Izleme Sistemleri

Building Health Monitoring
Systems in Smart City
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Deprem Mobil Bilgilendirme Sistemi / Earthquake Mobile Information Systems

N S TeA

« Suspention of alevators « Suspention of trains » Suspantion of gas and
— Evacuate at nearest « Matification to passangers alectricity supply
flesar — Hold an to straps and — Caution, inspaction
hardles.
» Suspantion line stop « Motification to raveling * Motification o citizens
—+ Inspection vahicles, guldance display —+ Security
o highnesays

Japonya'da Deprem Erken Uyari Bilgisinin Kullanilmasi
Use of Earthquake Early Warning Information in Japan

Mobil Bilgilendirme Sistemleri / Mobile Information Systems

Yakin ger¢ek zamanli deprem siddet bilgisi mobil cihazlar tizerinden paylagilir.

Near real-time earthquake intensity information is shared via mobile devices.

Deprem Bilgi Sistemi'nin 2 ana amaci vardir: / Earthquake Information System has two main objectives:

==

=
t

| W -Kullaniciya bilgi ulagtirmak / - Providing information to the user

Tiirkiye ve gevresindeki son deprem bilgisi kullanici ile paylagilir. Depremin ayrintilari, deprem merkezine uzaklik, siddet haritasi vb.

Turkey and surrounding recent earthquake information is shared with the user. Details of the earthquake, distance to the earthquake center,
violence map, etc..

=i

g

i W -Kullanicidan bilgi almak / - Getting information from the user

Kullanicinin depremi nasil hissettigi bilgisi kullanicidan alinir. Bu bilgi deprem-siddet dagilimi haritasinin gelistirilmesinde kullanilir.

Information about how the user feels the earthquake is received from the user. This information is used to develop the earthquake-intensity
distribution map

= Tiirkiye

(Turkey)

24 Mayis 2014, Mw6.9 biyiikligiindeki Gokgeada depremi hakkinda Kullanicilarin verdigi bilgiye gore deprem-siddet dagilimu
bilgi veren kullanicilarin yerlesim dagilimi
May 24, 2014, Residential distribution of users providing information Earthquake-intensity distribution according to information
on the Gokgeada earthquake of magnitude Mw6.9. provided by users

=f
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Tirk Kizilay'min Afetteki Roli

The Role of Turkish Red Crescent in Disaster
Ozet:
Dil, din, irk ayrimi gozetmeden ¢aligmalarini siirdiiren Tiirk Kizilay, diinyanin farkl bélgelerinde
milyonlarca insana yardim eli uzatir. Afet miidahale ve afet lojistik sistemlerini iilke capinda

yayginlastiran, bu ag ile diinyanin en iyi afet 6rgiitlenmelerinden birine sahiptir. Her gegen giin

insani yardim alaninda yiirittiigii yardim galigmalari ile kapasitesini artiran Tiirk Kizilay, insani
yardim ¢ahigmalarinda kiiresel bir aktor haline gelmistir. Bu makalede son ¢eyrek asirda Tiirk Kizilay’'in ulusal alandaki afette rolii

degerlendirilecektir.

Abstract:
The Turkish Red Crescent working regardless of religion, language and racial discrimination lends a hand to millions
of people in different regions of the world. It has one of the best disaster organizations of the world with its disaster response
and disaster logistic system that it has extended nationwide. Increasing the capacity of its works every passing day in the field
of humanitarian aid in disaster, it has attained a very important role globally.. In this paper, the last quarter century, the role of

Turkish Red Crescent in disaster of national field has been evaluated.

1. Giris

Tiirk Kizilay, tilke gapinda yayginlastirdig: afet miidahale ve afet lojistik sistemleri ile diinyanin en iyi afet orgiitlenme-
lerinden birine sahiptir. Tiirk Kizilay, yurt icinde meydana gelen dogal afetler sonrasinda afetzedelere acil beslenme
hizmeti verir. Acil barinma konusunda ise devletin ilgili kurumlarinin yaninda yardimci rol iistlenir. Afet miidahale ve afet
lojistik sistemlerini iilke capinda yayginlastiran, bu ag ile diinyanin en iyi afet 6rgiitlenmelerinden birine sahip olan Tiirk Kizilay,
9 Bolgesel ile 23 Yerel Afet Miidahale ve Lojistik Merkezleri sayesinde en kisa siirede afet alanina ulagir. Afet sonras1 bolgedeki
acil ihtiyaglar1 kargilayan Tiirk Kizilay, beslenme alaninda ise Mobil Ekmek Firini, Mobil Mutfak ve Mobil Tkram Araglari ile
kaliteli ve hizli hizmetle afetzedelerin yaninda olur. Ankara ve Erzincan'da ¢adir igletmesi ve iiretim at6lyesi bulunan
Tiirk Kizilay, yurt ici ve yurt digt insani yardim ¢aligmalarinda uzun siireli kullanilabilen afet ¢adirlarinin yani sira ihtiyaca yonelik
o6zel cadirlar da iiretmektedir [1].

Tiurk Kizilay son 10 yilda 78 farkh iilkede dogal ve insan kaynakh afetlere miidahale etmis, Dil, din, 1rk ayrimi gézetmeden
cahigmalarini siirdiiren Tirk Kizilay, diinyanin farkh bélgelerinde milyonlarca insana yardim eli uzatir. Her gegen giin insani
yardim alaninda ytirtttigii yardim ¢aligmalar ile kapasitesini artiran Tiirk Kizilay, insani yardim ¢aligmalarinda kiiresel bir
aktor haline gelmistir. Tiirk Kizilay son 10 yilda 78 farkli iilkede dogal ve insan kaynakli afetlere miidahale etmis kurulusundan
bugiine 137 iilkeye yardim eli uzatmustur, ihtiyag sahiplerinin barinma ve beslenme gibi temel ihtiyaglarini kargilamigtir[2].

Bu ¢aligmada Tiirk Kizilay'in ulusal alandaki afette rolii detayli olarak degerlendirilecektir [1-11].

1. Introduction

The Turkish Red Crescent has one of the best disaster organizations in the world with its disaster response and disaster
logistics systems spread across the country. Turkish Red Crescent provides emergency nutrition services to the victims after
the natural disasters that occur in the country. In the case of emergency housing, the State plays an auxiliary role alongside the
relevant institutions. The Turkish Red Crescent, one of the world's best disaster organizations with this network, which extends
disaster response and disaster logistics systems throughout the country, reaches the disaster area as soon as possible by its 9
Regional and 23 Local Disaster Response and Logistics Centers. The Turkish Red Crescent, which meets the urgent needs in
the region after the disaster, is at the side of the disaster victims with its high quality and fast service with its Mobile Bread Oven,
Mobile Kitchen and Mobile Catering Tools. Turkish Red Crescent, which has a tent operation and production workshop in
Ankara and Erzincan, manufactures disaster tents that can be used for a long time in domestic and international humanitarian
activities as well as special tents for the needs. [1].

2

38 KOCAEL.i
BUYUKSEHIR
BELEDIYESi



DEPREM
Kentlegmncigg O

The Turkish Red Crescent, which has intervened in natural and man-made disasters in 78 different countries in the last
10 years and continues its works without distinction between language, religion and race, extends aid to millions of people in
different regions of the world.

The Turkish Red Crescent, which has increased its capacity with humanitarian aid activities, has become
a global actor in humanitarian aid activities. The Turkish Red Crescent has intervened in natural and man-made disasters in 78
different countries in the last 10 years and has provided assistance to 137 countries since its establishment and has provided basic
needs such as shelter and nutrition to the needy [2].
In this study, the role of Turkish Red Crescent in national disaster will be evaluated in detail. [1-11].

2. Tiirk Kuizilay Afet Yapilanmas: ve Kapasitesi
Sek.1' de goriildugi gibi Tirk Kizilay Genel Miudiirliik altinda 2 miidirliik ile profesyonel olarak yapilanmgtur.

2. Disaster Structure and Capacity of Turkish Red Crescent
As shown in Fig.1, it is professionally structured with 2 directorates under the Turkish Red Crescent Headquarters.

ULUSAL AFET YONETIMI ORGANIZASYON YAPISI )Lm Tiirk Klzlay'.Sek..Z de goruldugu gibi 9 adet Bolgesel, 23 adet
= yerel Afet Yonetim Merkezleri kurulmugtur. Olas afetlerde
miidahale kapasitesini artirmugtir. Sek.3’de bir anda 314 bin

kisi/6giin beslenme, 187.490 barinma, 61.656 m2 kapal

ULUSAL AFET YONETIMi MUDURLUGU SISTEMLER YONETIMi MUDURLUGU
| Afet Hazik | Afet Midahale | Raberlesme || S " TR [T | alanda afet organizasyonuna sahiptir.
Birimi Birimi Birimi
I I l I I ] l l | As shown in Fig. 2, 9 Regional and 23 local Disaster
e e TR e T - Management Centers have been established. It has increased
iy Karadeniz  Ansdoly  Anadolu  Anadolu  ‘earre Jiwel  EceBAYM  Marmara . . . . .
e R e o B e the capacity to respond to possible disasters. In Fig.3, it has

disaster organization for 314 thousand people/meals, 187.490
shelter and 61.656 m2 closed area.

| 9 ” Bolge Afet Yonetim Merkezi ( BAYM ) |

| 23 ”YereIAfetYﬁnetim Merkezi( YAYM ) |

Sekil 1. Tiirk Kizilay Ulusal Afet Yonetimi Organizasyonu Yapisi[3-5].

3 | | , i Shelter capacity D)
Depo Alanr Depo Alanr y Deps Alani Depo Alant Tuldazkary
b 8.965m’ = 18.589m™ = 6.722m o 4131 m= ' barnnma
ep0 Hacmi: ep0 Hacmi: ’ jepa Hacm Depo Hacmi: Daps Alane s
: 53 Bidm? 4 i 124:575m : 203218 ' . 18 728m3 - N kapasitesi
A apasd . apiasd : : 1. % Tk DegoHacmi
3 ki . 33485k 1 28,185 kisi 1 wadksi 1. 55250
\ opusissi | o o i! Bekomekapiset F | BamndKapedest
2 33,000 kisi & 24500 st 5 32.000 k35l L 17.000 kgl b 27 505 izt
' ' ' 1) -
S =
I

314.000 People/meal , 2

~. Closed Area
e 61.656m
(Kapal Alan)
Ulusal Afe: :232.000 384.254m
evi :82.400 el
i Closed Volume
= ) 8 _ 2 ..\\\
: il LY 4
‘_' Depoisnt ’_' Dego Alani % ! Dzpo Aln '_‘ Depo Alant v v
! n.ﬂ‘ﬁ;"im- ! B;ﬁ:;nr ' Do L n;ﬁf;:;na beslenme depolama
1 aissamt - : sraae 1 185w bbb >
i R P ; g ; s kapasitesi kapasitesi
o ISR ¥ v R | sy Nutrition Capacity Storage Capacity
Sekil 2. Tiirk Kizilay Bélgesel ve Yerel Afet Merkezleri[3-S]. Sekil 3. Tiirk Kizilay Barinma kapasitesi, 2018[3-5].
Figure 2. Regional and Local Disaster Centers of Figure 3. Accommodation capacity of Turkish
Turkish Red Crescent [3-5]. Red Crescent, 2018[3-5].
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2.1. Afet miidahale modeli ve stratejisi

Tirk Kizilay Afet Miidahale Plani Yerel, Bolgesel ve Ulusal miidahale olarak 3 asamada gergeklesmektedir. Kizilay Afet
Miidahale Stratejisi planin her bir asamasinin kapasite agiminda bir diger asamaya gegmekte en sonunda Uluslararasi
Yardim gagrisi yapilmaktadir.

2.1. Disaster response model and strategy
Turkish Red Crescent Disaster Response Plan is realized in 3 stages as Local, Regional and National response. The Red

Crescent Disaster Response Strategy moves to another stage in the capacity overrun of each phase of the plan and finally
calls for International Assistance.

TURK KIZILAYI AFET MUDAHALE MODELI m)ﬁ TURK KIZILAY| AFET MUDAHALE STRATEJISI T\m)m

(= N

ULUSAL
MUDAHALE
BOLGESEL Birden fazla Balge
MUDAHALE Afet Yonetim Merkezi
YEREL Birden fazlayerel afet J‘z;;j:rﬁlﬁaﬁﬂf"
MOUDAHALE yénetim merkezi
II/lige/Belde Sube
Baskanlklan
Sekil 4. Tiirk Kizilay Afet Miidahale Plan1 2018(3-5]. Sekil S. Tiirk Kizilay Afet Miidahale Stratejisi 2018[3-5].

Figure 4. Turkish Red Crescent Disaster Response Plan 2018[3-5].

2.2. Afette saha uygulamalari
Sekil 6'da Afette1999 Kocaeli ve Diizce depreminde saha ¢aligmasi degerlendirilmektedir. Yaklagtk 100 bin ¢adir 310 bin battaniye
ve 40 milyon 6giin sicak yemek dagitilmustur. Afet sonrasi medya algis1 oldukga sorunludur. Bunun diizeltilmesi uzun zaman alacaktur.

2.2. Disaster field applications
Figure 6 illustrates the fieldwork in Afette1999 Kocaeli and Diizce earthquake. About 100 thousand tents were distributed 310
thousand blankets and 40 million meals hot food. Post-disaster media perception is very problematic. This will take a long time to correct.

D Deprem bolgelerinde dagitilan malzemelerin parasal agidan oranlarina

TRkcziy  baktigimuz zaman % 71'n1 ¢adir, % 16’sim battaniye, %11'n1 uyku tulumu
17 August 1999/Kocaeli and Diizce Earthquake L . . . e
ve %2'sini soba olusturmaktadir. Tiirk Kizilay dagittigi sicak yemeklerle,

zor giinler geciren depremzedelere bir parca teselli olmustur. Tiirk Kizilay

17 Agustos
1999

17 Agustos 1999/ Kocaeli ve Diizce Depremi

MARMARA VE DUZCE DEPREMLERINDE KIZILAY'IN DEPREMZEDELERE KENDi 62 KAYNAKLARI, TESLIM - . .
ALDIGI YURTICI BAGISLAR ve YURTDISI BAGISLARDAN OLUSAN TOPLAM SAGLADIGIIMKANLAR kimi zaman seyyar mutfaklarla, kimi zaman da as ocaklariyla bélge halkinin

A yaninda olmustur. $ekil 7’de sicak yemek dagitim tablosu verilmektedir.

TL $USD

Main Disaster Materials
Ana Afet Malzemeleri 9.690.321.000.000 |17.855.661.-
Other Disaster Materials
Diger Afet Malzemeleri | 4.957.793.000.000 | 9.135.371.-
Hot Meal Distribution

When we look at the monetary ratios of the materials distributed in the

Sicak Yemek Dagitimi | 35.442.000.811.00061.106.897.- earthquake zones, 71% is tent, 16% is blanket, 11% is sleeping bag and 2%
TT&T,AEAM 50.090.114.811.000 | 88.097.929 is stove. The Turkish Red Crescent has sometimes been with the people

: . of the region with mobile kitchens and sometimes with ovens. Figure 7
1999 ve 2000 yilinda Marmara ve Diizce Depremlerinde Kizilay toplam
R AL R T LA shows the hot food distribution table.

Sekil 6. Tiirk Kizilay 1999 Depremlerinde Ayni
Yardim Tablosu [3-5].

Figure 6. In-kind Help Table in Turkish Red Crescent
1999 Earthquakes [3-5].
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:) 3. Tartigma ve Oneriler
h R Tiirk Kizilay ve Milli Egitim Bakanhg) ile 18 milyon 6grenciye 2018
ustos AT T
199 17 August 1999/Kocaeli and Ditzce Earthquake yilinda Afet Egitim Protokolii yapmugtir. Afet egitimi makro diizeyde

17 Agustos 1999/ Kocaeli ve Diizce Depremi ~ medyada kamu spotlari ile daima canli tutulmahdir. Tiirk Kizilay afette

goniilli sayisim her aileden bir goniilli projesi ile 12 milyona yiikseltmeyi

SICAK YEMEK 8 g';ri?nplsaar;llsl G%‘fall-?p' hedeflemektedir[3-5]. Tiirk Kizilay 9 bélge ve 23 yerel afet merkezi ile bir
Hot Meal Total Number of Meals | Rate of Generl Toal anda yaklagik 320 bin kigiye sicak yemek, 200 bin kisiye cadir dagitabilmektedir.
%ZT;V'?ZaRveSﬁ(fé;“ent e T Unutmayalim ki afet oncesi afet i¢in harcanacak 1,00 TL afet sonrasi1 7,00 TL
Disaster Regional Coordinator harcamayl ortadan kaldiracaktir.
Afet Bolge Koordinator 4.369.079 % 14
Vali[igiy\?g;?f;‘g}; a 3. Discussion and Proposals
Cée;;rzir'?glplam 34.039.175 100 In 2018, the Turkish Red Crescent and the Ministry of National Education
M W T e b i g L SRR L signed a Disaster Training Protocol for 18 million students. Disaster training
il el ) S danbedoll LR edinacl should always be kept alive with public spots in the media at the macro level.

The Turkish Red Crescent aims to increase the number of volunteers in the
disaster to 12 million with a volunteer project from each family [3- 5]. With its 9 regions and 23 local disaster centers, Turkish Red Crescent
can distribute hot food to approximately 320 thousand people and tents to 200 thousand people at a time. Let's not forget that 1,00 TL to be
spent for disaster before the disaster will eliminate 7,00 TL after the disaster.

Sonuglar

Afet sonrasinda durum tespiti anlik veri olarak saglanmalidur.

Deprem aragtirmalari i¢in bir laboratuvar kurulmali ve yurtdisi kurumlarla iletisimi saglanmalidur.
Bolgeler i¢in deprem master plani hazirlanmahdr.

Afet yonetimi sistemi ¢alismalari ve projeler desteklenmeli, afet bilinci artirilmalidur.

Results
After disaster, due diligence should be provided as instant data.

Alaboratory should be established for earthquake investigations and communication with foreign institutions should be ensured.
An earthquake master plan should be prepared for the regions.

Disaster management system studies and projects should be supported and disaster awareness should be increased.

Tegekkiir
Bu galismada, Tiirk Kizilay Genel Midiirligiiniin verileri paylasmasindan dolay tesekkiirii bir borg biliriz.
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The Effects Of Possible Earthquakes On Kocaeli

Kocaeli Kuzey Anadolu fay zonu iizerinde bulunmaktadir. 1200km uzunlugunda olan Kuzey Anadolu
Fay Zonu Karliova'dan baglayip, Erzincan, Tokat, Bolu ve Kocaeli'den gecip Marmara denizi'ne girmekte,
oradan Cmarci'gin kuzeyine dogru Adalar fay1 ile devam edip, Orta Marmara Fayi ile batiya uzanarak
Ganos Fay1 ile Ege denizine agilmaktadir. Bu fay hatti tizerinde Erzincan'da1939 yilinda biiytikligii 7.9
olan bir deprem olmus ve bu segmentte depolanmis olan enerji bayrak yarisinda oldugu gibi batisindaki
segmente aktarilmigtir. Aktarilan bu enerji 1942 yilinda biytkligi 7.0 olan Niksar Depremini tetiklemistir.
Buradan bayrak oyunu devam ederek enerji Tosya-Ladik segmentine aktarilmis ve 1943 yilinda Tosya'da 7.2 buyiikligiinde bir deprem
olusumuna neden olmustur. Bu segmentteki enerji hemen batisindaki Bolu-Gerede segmentine aktarilmis ve 1944 yilinda 7.2 biiyiiklagiinde
bir depremi tetiklemistir. Enerji her zaman oldugu gibi batiya ge¢mis ve 1957 yilinda Bolu-Abant'ta 7.1 bityiikligiinde bir deprem olusumuna
neden olmustur. Aym sekilde bu deprem firtinasinin batiya ilerlemesi ile 1967 yilinda Adapazari'inda 7.2 biyiikliginde bir deprem olmugtur.
Uzun bir sakinlik dénemi sonunda enerjinin Izmit segmentinde birikmesi nedeni ile 1999 yilinda bityiikliigii 7.4 olan Gélciik depremi
olugsmustur (Sekil 1).

Kocaeli is located on the North Anatolian fault zone. The 1200 km long North Anatolian Fault Zone starts from Karliova and passes
through Erzincan, Tokat, Bolu and Kocaeli and enters the Marmara Sea. From there, it continues northward with the Adalar fault and
extends to the west with the Central Marmara Fault and extends to the Aegean Sea with the Ganos Fault. There was an earthquake of 7.9
magnitude on this fault line in Erzincan in 1939 and the energy stored in this segment was transferred to the western segment as in the
flag race.

This transferred energy triggered the Niksar Earthquake in 1942 with a magnitude of 7.0. From here, the flag game continued
and energy was transferred to the Tosya-Ladik segment and in 1943 caused an earthquake of magnitude 7.2 in Tosya. The energy in this
segment was transferred to the Bolu-Gerede segment immediately in the west and triggered an earthquake of magnitude 7.2 in 1944.
As usual, the energy shifted to the west and caused an earthquake of magnitude 7.1 in Bolu-Abant in 1957. Likewise, with the advance
of this earthquake storm to the west, an earthquake of 7.2 magnitude occurred in Adapazari in 1967. Due to the accumulation of energy
in the Izmit segment at the end of a long period of calmness, Gélciik earthquake, which was 7.4 in magnitude, occurred in 1999 (Figure 1).
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Sekil 1. Kuzey Anadolu Fay Zonu ve iizerinde olusan biiyiik depremler (Bohnhoff ve dig., 2013).
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Figure 1. Major earthquakes occurring in the North Anatolian Fault Zone (Bohnhoff et al,, 2013).

Buradan goriilmektedir ki; her seferinde
kirilan segmentte olusan enerji, segmentin
dogu ucu rahatladigindan, bat1 ucunda
birikmekte ve o bélgeleri sikistirmaktadur.
Dikkat edilirse enerjinin batiya dogru kaydig:
goriilmektedir. Depremlerin olusuna etki eden
etmenler oldukga fazladir fakat, deprem olug
periyotlar1 baz alinirsa agagidaki sonuglara
varmak olasidir.
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It can be seen from this that the energy
generated in each segment that is broken

each time accumulates at the western end

and compresses those regions as the eastern

end of the segment relaxes. It is observed that
the energy shifts to the west. The factors affecting
the occurrence of earthquakes are quite high, but
it is possible to draw the following conclusions
based on earthquake occurrence periods.
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Golcik'te 1999 yilinda olusan deprem buradaki fay segmentinde enerji bosalmasina neden olmustur. $ekil 2. de gorildigi gibi bu
segmentte 1509, 1766 ve 1894 yillarinda Mw>7.0 den biiytiklitk depremler olmustur. Bu depremler arasinda sirastyla 128 ve 257 yillik
tekrarlanma periyotlar: bulunmaktadir. Burada olusacak en yakin deprem tarihi 1999 yih iizerine 128 yil eklenerek 2127 yili elde edilir.

Yani deprem periyotlar1 baz alinirsa su an deprem olma riski ¢ok diisiik olup, % 0.05 (binde S) olarak hesaplanmaktadr. (Yaltirak ve dig., 2003)
Adalar fay1 tizerinde 557, 790, 989, 1509 ve 1766 tarihlerinde biiytikliigii Mw>7.0 den fazla olan depremler olmus olup, bunlarin

aralarindaki zaman periyodu sirasiyla 233, 199, 520 ve 257 yildir. Bundan sonra olacak olasi deprem 1766 yilina 257y1l eklenerek 2023 olarak
bulunur. Bu kol izerinde 2027 yilina kadar deprem olma olasilig1 % 85 olarak hesaplanmugtr (Yaltirak ve dig., 2003 ).

Orta Marmara fay: tizerinde simdiye kadar biiytikligii Mw>7.0 1n tizerinde olan depremler 795, 1032, 1346, 1566 ve 1766 tarihlerine
rastlamaktadir. Bu depremler arasinda gegen zaman periyotlar sirasiyla 237, 314, 220 ve 200 yildir. Bu kol iizerinde bundan sonra olacak

en yakin olasi deprem 1766+314=2080 yilina denk gelecektir. Bu kol iizerinde 2027 yilina kadar deprem olma olasihig: %82 olarak hesaplanmistir
(Yaltirak ve dig., 2003). Bat1 Marmara kolu iizerinde biiyiikliigii Mw>7.0 olan depremler 797, 1063, 1343, 1569 ve 1766 yillarinda olmus olup,
aralarindaki olus periyotlar sirastyla 266, 280, 226 ve 454 yildir. Bu periyotlar baz alinarak bu kol tizerinde bundan sonra olusacak depremin
2032 yihinda olmasi ditgtiniilir. Marmara'nin bat1 kisminda yer alan Ganos fay tizerinde 1912 yihinda biyiikliigia Mw>7.0 dan fazla olan bir
deprem olmus ve bu kolda stres bogalmistir. Bu kol tizerinde en diigiik deprem tekrarlama periyodu 253 yildir. Buna gére bu kol iizerinde
tahminen 1912+253= 2165 yilina kadar bir deprem olmayacaktir. Burada tahmin edilen deprem olasilig1 2017 yilina kadar %0.02

(binde 2) dir (Yaltirak ve dig., 2003). Gériildiigii gibi Kocaeli'de yaklagik 2127 yilina kadar bir deprem beklenmemektedir.

Ancak bolge ¢evrede olugacak depremlerden dolay risk altinda bulanmaktadir. Marmara'da Adalar fay1 ve Gemlik-Bandirma arasinda

olusacak depremler Kocaeli bélgesini etkileyecektir. Su anda Adalar kolu tizerinde stres dagilimi diger kollardan daha fazladir (Sekil 3).
Gemlik- Bandirma segmentinde ise enerji birikimi biiytiktiir ve Mw>7.0 dan fazla biiyiikliikte bir depremin olma olasilig: yiiksektir.

The earthquake that occurred in Gélciik in 1999 caused energy discharge in the fault segment. As shown in Figure 2, there were earthquakes
greater than Mw> 7.0 in this segment in 1509, 1766 and 1894. These earthquakes include periods of repetition of 128 and 257 years, respectively.
The closest earthquake date to be formed here is obtained by adding 128 years on 1999 and 2127. In other words, if the earthquake periods are taken
as the basis, the risk of being earthquake is very low and it is calculated as 0.05% (S per thousand) (Yaltirak et al., 2003). On the islands fault line,
there were earthquakes with a magnitude of more than Mw> 7.0 on 557, 790, 989, 1509 and 1766 and the time period between them was 233, 199,
520 and 257 years, respectively. Thereafter, the possible earthquake will be added to 1766 as 2523 years and found as 2023. The probability of
earthquakes on this branch until 2027 was calculated as 85% (Yaltirak et al.,, 2003). Earthquakes on the Middle Marmara fault so far have a magnitude
of Mw >7.0 and date to 795, 1032, 1346, 1566 and 1766. Time periods between these earthquakes are 237, 314, 220 and 200 years, respectively.

The closest possible earthquake on this branch will be 1766 + 314 = 2080. The probability of earthquakes on this branch until 2027 was calculated
as 82% (Yaltirak et al,, 2003). Earthquakes with a magnitude of Mw >7.0 on the West Marmara branch occurred in 797, 1063, 1343, 1569 and 1766,
and their occurrence periods were 266, 280, 226 and 454 years, respectively. Based on these periods, the next earthquake on this branch is thought
to be in 2032. An earthquake with a magnitude of more than Mw >7.0 occurred on the Ganos fault in the western part of the Marmara Sea in 1912,
and stress was released in this branch. The lowest earthquake repetition period on this branch is 253 years. Accordingly, there will be no earthquake
on this branch until 1912 + 253 = 2168. The probability of earthquake predicted here is 0.02% (2 per thousand) until 2017 (Yaltirak et al., 2003).
As can be seen, an earthquake is not expected in Kocaeli until 2127. However, the region is at risk due to earthquakes in the environment.
Earthquakes between Marmara Islands and Gemlik-Bandirma will affect Kocaeli region. Currently, the distribution of stress on the islands branch is
higher than other branches (Figure 3). In the Gemlik-Bandirma segment, energy accumulation is large and an earthquake with a magnitude greater
than Mw >7.0 is likely to occur.
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Sekil 2. Kuzey Anadolu Fay1'nin Marmara denizindeki uzantis1 (Parsons, T., 2004 ve Yaltirak ve dig., 2003).
Figure 2. Extension of the North Anatolian Fault in the Marmara Sea (Parsons, T, 2004 and Yaltirak et al. 2003).
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Sekil 3. Marmara faylarinin 4-12m derinlikleri arasinda stres dagilimi (Parsons, T., 2004).

Figure 3. Stress distribution between 4-12m depth of Marmara faults (Parsons, T., 2004).

Buraya kadar anlatilanlar Kocaeli bolgesini etkileyecek olan yikic dalgalarin nerelerden gelecek olmasini belirtmek i¢indi. Adalar fay1
dikkate alindiginda Syil, Bati Marmara kolu dikkate alindiginda 14 y1l sonra Marmara'da bir deprem olmasi beklenebilir. Deprem
potansiyeline sahip Adalar fay segmenti Adapazari segmenti ile hemen hemen ayni uzunluktadir. Adapazari'nda olanlar diigiiniliirse,
burada beklenenleri tahmin etmek gii¢ olmayacaktir. Marmara denizinde veya Kuzey Anadolu Fay Zonu'nun Gemlik-Bandirma kolu
tizerinde olugan bir depremden ¢ikacak yikic1 deprem dalgalari Kocaeli'nde &zellikle aliivyon zeminler iizerinde yapilan binalari daha fazla
sallayacak ve degisik diizeyde hasarlara neden olacaktir. Bu yonden bakildiginda Izmit kérfezi ile Sapanca gblii arasindaki alanlar, Kavakls,
Ford Otosan ve civarlary,Zeytinoglu Ciftliginin alt taraflar;, Omeraga ve Kadikéy mahallelerinin 6zellikle yiiriiyiis yolu ile Kérfez arasinda
kalan kisimlari, Korfez ve Yahyakaptan sanayi mahalleri, Basiskele Belediyesi, Asag1 Yuvacik, Karadenizliler, Vezirgiftligi ve Ovacik mahalleleri
ile Bahgecik, Hisareyn, Mersincik ve Uzuntarla mahallerinin heyelan alanlarinda bulunan binalarda sarsintilar diger yerlere nazaran daha
fazla olacaktir. Bu alanlarda 1999 depreminde hasara ugramis ve projesiz gii¢lendirilmis binalar biiyiik 6l¢tide zarar goreceklerdir.

What has been told so far is to indicate where the devastating waves that will affect the Kocaeli region will come from. Considering the
Islands fault, an earthquake can be expected in Marmara S years later and considering West Marmara branch, 14 years later. Islands fault
segment with earthquake potential is almost the same length as the Adapazar1 segment. Considering what happened in Adapazary, it will
not be difficult to predict what is expected here. Destructive earthquake waves from the earthquake in the Marmara Sea or on the Gemlik-
Bandirma branch of the North Anatolian Fault Zone will shake the buildings constructed especially on alluvial soils in Kocaeli and cause
various levels of damage. In this respect, in the buildings located in the areas between Izmit Bay and Sapanca Lake, Kavakli, Ford Otosan
and its vicinity, the lower sides of Zeytinoglu Farm, especially the walking route between Omeraga and Kadikéy districts, in the landslide
areas of Korfez and Yahyakaptan industrial areas, Bagiskele Municipality, Asag1 Yuvacik, Karadenizliler, Vezirgiftligi and Ovacik districts and
Bahgecik, Hisareyn, Mersincik and Uzuntarla districts, the shakes will be more than the other places. In these areas where buildings were

damaged and destroyed by the 1999 quakes will be severely damaged.
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Prof. David ALEXANDER

David Alexander, Aberdeen'de bulunan Robert Gordon Universitesi'nde Fahri Ruh Saglig Profesoriidiir.
Daha 6nce Aberdeen Universitesi Tip Fakiiltesi'nde Ruh Saghgi Profesorii; Bolgesel Travmatik Stres
Klinigi'nde Sorumlu Danigman ve Aberdeen Travma Arastirma Merkezi'nde Miidiir olarak ¢aligmustur.

20 yildan fazla bir siiredir Iskog Polisi ile galigmigtir. Ayrica operasyonel olarak ciddi nitelikteki yerel,

ulusal ve uluslararasi olaylarda yer almigtir. En ciddi olaylara iligkin (rehineler dahil) Birlesik Krallik polis
hizmetlerinde Bag Danigmanlardan biridir. Yedi yildan fazla bir siire boyunca HMP Peterhead'de Iskogya'nin azami giivenlik hapishanesinde
Ziyaret Danigman olarak gérev almistir. 1988'de Piper Alpha petrol platformu felaketine psikiyatrik miidahaleye yonelttiginden beri travma
uzmani olarak taninmig ve o zamandan beri, 6rnegin ulusal ve uluslararasi felaketler de dahil olmak tizere bir¢ok travmatik olayin ardindan 6rn.,
Rusya, Kenya, Sri Lanka, Nijerya ve Pakistan'da davet edilen bir danisman olarak ¢aligmustir. Terérist olaylarin ardindan Pakistan ordusuyla
galismaya devam etmis; intihar bombacilarinin “ortadan kaldirilmasi” ve Pencap'taki seller ile ilgili gorev almugtir. Bu tiir olaylara katkisini
onaylamak amaciyla, Pakistan'in 8nde gelen iiniversitesi olan, Islamabad'da bulunan Ulusal Bilim ve Teknoloji Universitesi'ne Onursal Profesor
olarak atanmigtir. Giiney Afrika Cumhuriyeti' ndeki hastanelerde travma y6netimi konusunda tavsiyelerde bulunmak ve Witwatersrand
Universitesi'nde égretmenlik yapmak tizere “Seckin Travma Konugu” olarak atanmugtir. Balkanlar Catigmast sirasinda ve Kraliyet Psikiyatri
Koleji'nin davetiyle Hirvatistan'da ¢ahgmustir. Koalisyon Giiglerinin isgalinden kisa bir siire sonra Irak'taki ruh saglig: hizmetlerini incelemistir.
Uzun yillar boyunca, Iskog Polis Akademisi'nde temel olarak rehine miizakeresi, kriz ve travma yonetimi ve terorizm konularinda ders vermistir.
Ayrica Ingiliz Polis Egitim Akademisi'nde [Hendon], FBI Akademisi'nde [Quantico, ABD], Rus Milis Okulu'nda [Celyabi-nsk], Pakistan Ordusu
Tip Fakiiltesi'nde [Rawalpindi], Birlesik Krallik Yabancilar ve Milletler Toplulugu Ofisi ve Birlegik Krallik Iigleri Bakanligi'nda [iiyeleri ve
Giivenlik Hizmetleri iiyeleri i¢in] egitim vermistir. 2012 ve 2015 yillarinda, Pakistan'daki Murree Askeri Istihbarat Okulu kidemli memurlar: igin
rehin goriigmesi tizerine galistay ¢alismalar1 yapmast istenmistir. Ekibi, NATO Kilavuzlugu: Afetlerden ve Biiyiik Kazalardan etkilenenlere
Psikososyal Bakim [2008] iin kanit temelini olugturmak tizere NATO Ortak Tip Komitesi tarafindan gorevlendirilmistir. 2016 yilinda,
travmanin psikolojik/psikiyatrik etkilerinin anlagiimas1 konusundaki katkilarindan dolay, Tip-Cerrahi Dernegi Bagkan1 Madalyas ile
ddiillendirilmistir. 2017 yilinda Iskog Abertay Universitesi tarafindan Onursal Bilim Doktoru derecesini almistir. Ingiliz Psikoloji Toplulugu
Uyesi, Kraliyet Tip Dernegi Uyesi ve Kraliyet Psikiyatri Koleji Onursal Uyesidir.

David Alexander is Emeritus Professor of Mental Health in the Robert Gordon University, Aberdeen. Formerly, he was a Professor of
Mental Health in the Faculty of Medicine, Aberdeen University; Consultant in Charge of the Regional Traumatic Stress Clinic, and Director
of the Aberdeen Centre for Trauma Research. He has worked with the Scottish Police for over 20 years. He has also been deployed operationally
to local, national and international incidents of a serious nature. He is one of three Principal Advisors to the UK police services for the most
serious incidents (including hostage ones). Over a seven year period he was a Visiting Consultant at HMP Peterhead, when it was Scotland's
maximum security prison.He has been recognised as a trauma specialist since he led the psychiatric response to the Piper Alpha oil platform
disaster in 1988 and, since then, he has been an invited adviser following many major traumatic events, including a number of national and
international disasters, e.g., in Russia, Kenya, Sri Lanka, Nigeria and Pakistan. He has continued to work with the Pakistan military following
terrorist incidents; the “deradicalisation" of suicide bombers, and the floods in the Punjab. Acknowledging his contribution to such events, he
was made an Honorary Professor at Pakistan's premier university, the National University of Science and Technology, in Islamabad. In 2001
he was appointed as the “Distinguished Trauma Visitor” to advise on trauma management at hospitals in the Republic of South Africa and to
teach at the University of Witwatersrand. He also worked in Croatia during the Balkans' Contflict and, at the invitation of the Royal College of
Psychiatrists, he reviewed the mental health services in Iraq shortly after the invasion of the Coalition Forces.

For many years, he taught at the Scottish Police College, principally on hostage negotiation, crisis and trauma management, and terrorism.
He has also taught at the English Police Training College [Hendon], the FBI Academy [Quantico, USA], the Russian School of Militia [ Chelya-
binsk], the Pakistan Army Medical College [Rawalpindi], the UK Foreign and Commonwealth Office, and the UK Home Office [for their
members and those of the Security Services]. In 2012 and 2015, he was asked to run workshops on hostage negotiation for senior officers of the
School of Military Intelligence, Murree, Pakistan. His team were commissioned by the NATO Joint Medical Committee to generate the
evidence base for the NATO Guidance: Psychosocial Care for those affected by disasters and major incidents [2008]. In 2016 he was awarded
the Medal of the President of the Medical-Chirurgical Society for his contribution to our understanding of the psychological /psychiatric
effects of trauma. In 2017 he was awarded by the Scottish Abertay University the degree of Honorary Doctor of Science. He is a Fellow
of the British Psychological Society, a Fellow of the Royal Society of Medicine, and an Honorary Fellow of the Royal College of Psychiatrists.
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Profesor Alexander, depremler dahil 6nceki felaketlerden ne 6lgiide ders alindigini anlamak igin aragtirma literatiiriinii incelemistir.
Bazilarindan ders ¢ikarilmis, bazilarindan gikarilmamustir. Gergekten de, 1. Diinya Savagi'ndan ders ¢ikarilmis olmasi gerekirdi ancak
gikarilmamugtir. Artik gogu kisinin felaketler sirasinda veya sonrasinda panik olmadigini biliyoruz; artik depremlerden sonra yagma
yaygin degildir; [enfekte olmadikga] viicutlar genellikle enfeksiyonlara neden olmaz [ve bu nedenle dini ve kiiltiirel ilkeler gdzetilmeksizin
onlari aceleyle ggmmek gerekmemektedir] ve depremler niifusun tiim kesimlerini esit sekilde etkilememektedir.

Cogu felakette oldugu gibi, en ¢ok ac1 geken, fakir, hasta, geng, yash ve zaten dezavantajli olan kisilerdir. Miidahaleler miimkiin
oldugunca kanita dayal olmali ve Ik Miidahale Ekibinin uygun sekilde egitilmis olmasi gerekir. Egitim biitiinlestirilmeli ve her grubun
[6rn.,, itfaiyeciler, polis ve saglik personeli] diger gruplarla olan roliiniin tam olarak ne oldugunu bilmesi icin bir afetten sonra birlikte
caligmasi gereken tiim hizmetleri icermelidir. Davet edilmeksizin yardim igin gelen denizagir1 personel, kimlik bilgilerini kontrol ettirmeli
[iyi niyet yeterli degildir]; Saglik Bakani gibi bir idareye rapor vermeli ve en gok nasil ve nerede yardimei olabilecekleri konusunda tavsiye
almalilar. "Misafir" olduklarini hatirlamalari gerekir; afeti yitklenmek ya da yerel personelin ¢aligmasini engellemek i¢in orada degillerdir.
Psikolojik ve farmakolojik miidahaleler adim adim yapilmalidir. Psikolojik ilk Yardim erken verilmelidir ancak etkilenenlerin nispeten
kiigiik bir béliimii i¢in uzman psikiyatrik yardima ihtiyag duyulacaktir. Uzman yardimi diigiiniilmeden [diger bir deyisle psikolojik ve
farmakolojik tedaviler] énce kurtulanlarin cogunun uyum saglamasi igin yaklagik bir ay ge¢mesine izin verilmelidir.

Yardimi saglayanlar, bir felaketin uzun vadeli etkilerinin farkinda olmalidir. Ozellikle depremlerin yillarca siiren etkileri olabilir.

Gonderilen yardim uygun olmali ve afet fonlarinin nasil harcandigr dikkatli bir sekilde izlenmesi saglanmalidur.

Professor Alexander examined the research literature to see to what extent lessons had been learned from previous disasters, including
earthquakes. Some have been learned; some have not. Indeed, some should have been learned from World War 1, but have not.
We now know that most persons do not panic during or after disasters; looting is not widespread after earthquakes; bodies [unless already
infected] do not commonly cause infections [ and therefore it is not necessary to bury them hurriedly without due consideration of religious
and cultural principles], and earthquakes do not affect all sections of the population equally. As in most disasters, it is the poor, the sick, the

young, the elderly and the already disadvantaged who suffer most.

Interventions should be as far as possible, evidence-based, and the First Responders need to be properly trained. The training must be
integrated, and involve all those services likely to have to work together after a disaster, in order that each group [eg, firefighters, police, and
medical personnel] all know exactly what is their role in relation to other groups. Overseas personnel who arrive to help uninvited should
have their credentials checked [good intentions are not enough]; they should report to an authority, such as, The Minister of Health, and
seek advice as to how and where they can help most. They must remember that they are "guests"; they are not there to take over the disaster

or to impede the work of local personnel.

Psychological and pharmacological interventions should be delivered in a step -wise fashion. Psychological First Aid should be delivered
early, whereas specialist psychiatric help will be needed later for only a relatively small proportion of those affected. About a month should
be allowed to elapse to allow most survivors to adapt before specialist help is considered [ie, psychological and pharmacological therapies].
Those who provide aid must be aware of the long term effects of a catastrophe. Earthquakes in particular can have effects which endure for

years. Aid which is sent must be suitable, and careful watch should be maintained as to how disaster funds are spent.
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Tirkiye Kiyilarinda Tsunami Tehlikesi Ve Tsunami Erken Uyari Sistemleri

Tsunami Hazard On The Coastal Areas Of Turkey And Tsunami Early Warning Systems

Ozet
Bu sunum kapsaminda Tiirkiye kiyilarini etkileyen tarihsel kayitlarda yeralan tsunamiler hakkinda
bilgi verilmistir. Ulkemiz kiyilarin: tarihsel dénemde etkiledigi bilinen tsunamilerden yararlanilarak

deprem kaynakli tsunami tiretme potansiyeli olan alanlarda Erken Uyar1 Sistemlerinin olugturulmasinin

6nemi vurgulanmugtir. Gelecekte olugsma olasiigi bulunan tsunamilerin simiilasyonlarinin yapilmasi ve
bu simiilasyonlardan yararlanilarak kiy1 giivenli alanlarin olusturulmasi son derece énemlidir. Faylanma parametrelerinin depremin
hemen ardinda yapilan ilksel ¢6ziimlemelerindeki hatalar tsunami modellerinde de yanlshga neden olacaktir. Bu nedenle tsunami erken
uyarrya yonelik ¢alismalar ve olugacak hata paylari ya anlik dalga yayiliminin denizde veya kiyilarda 6l¢iimii ya da 6n tanimh sismik kaynak
modellerinin yapilmast ile en aza indirilebilir. Bu nedenle erken uyari i¢in 6nceden hazirlanmig tsunami simiilasyonlari, ¢alisilan bolgenin
sismotektonik 6zellikleri dikkate alinarak yapilmaldir. Bunun i¢in tsunamijenik alanlarin faylanma potansiyeli hesaba katilip olas1 bir
depremle olusabilecek faylanmanin dogrultusu, atimi ve kaymasi 6nceden belirlenmelidir. Herhangi bir depremde olusan tsunamilerin
genis bir alana yayilmus gesitli tsunami 6lgerler tarafindan dalga yiiksekliklerinin 6lgiilmesi de tsunami riskini azaltmaya yonelik gahigmalardan
biridir. Depremlerin ardinda olusan tsunamilerin kiy1 veya agik denizdeki zamana bagl dalga kayitlari, olusan depremin fay parametrelerine
gore modellenen tsunami simiilasyonlarr ile kargilagtirilabilir ve bu sayede model-gézlem arasi iligkiler kullanilarak tsunami yayilimina
yonelik detaylar belirlenebilir. Gergek zamanli dalga 6lgiimlerinin bir 6nemli yararida anlik dalganin peryod veya frekans bilgisinden
yararlanilarak, tsunami veya deniz dalgasi farki irdelenir ve dalga ilerleme yoniine gore hangi kiyilar1 etkileyecegi belirlenerek hizh bir
bigimde olasi alanlar igin erken uyar: sinyalleri verilebilir.

Abstract

Under this presentation, information was given about the tsunamis affecting the coastal regions of Turkey and which are present

in the historical record. By utilizing tsunamis known to affect the coastal regions of our country in the historical period; the importance
of the establishment of Early Warning Systems in areas with the potential to generate earthquake-induced tsunamis is emphasized.
Simulations of tsunamis likely to occur in the future and the creation of coastal safe areas by using these simulations are extremely
important. Faults in the initial analysis of faulting parameters immediately after the earthquake will also cause inaccuracy in tsunami
models. Therefore, the tsunami early warning studies and the resulting error margins can be minimized either by measuring the
instantaneous wave propagation at sea or shore or by using predefined seismic source models. Therefore, pre-prepared tsunami
simulations for early warning should be made considering the seismotectonic characteristics of the studied area. For this, the faulting
potential of the tsunamigenic areas should be taken into consideration and the direction, offset and slip of the faulting that may occur
with a possible earthquake should be determined in advance. The measurement of wave heights of tsunamis in an earthquake by various
tsunami meters is one of the studies aimed at reducing tsunami risk. Time-dependent wave recordings of coastal or oftshore tsunamis
occurring after earthquakes can be compared with tsunami simulations modeled according to the fault parameters of the earthquake
and in this way, the details of tsunami propagation can be determined using the relationship between model and observation. An
important benefit of real-time wave measurements is the use of periodic or frequency information of the instant wave, the tsunami

or sea wave difference being examined and determining which coasts will affect the direction of wave travel, and early warning signals

for possible areas can be given quickly.
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1. Giris

Tsunamiler tarih boyunca bir ¢ok can ve mal kaybina yol agmis doga kaynakli tehlikelerin baginda gelmektedir. Diinya genelindeki
tsunamilerin cografik dagilimina baktigimizda en ¢ok Pasifik’ de olusmuglardir. Tsunamilerin biiyiik cogunlugu Pasif Okyanusunda olugmasina
ragmen, hi¢ azimsanamayacak bolimii de Atlantik, Hint Okyanusu ve hatta Akdenizde olusustur. 26 Aralik 2004 yilinda yerel saatle gece yaris
00.58 de Hint Okyanusunda meydana gelen 9.3 biiyiikligiindeki deprem ve neden oldugu yiiksek tsunami dalgalary, insanlik tarihinin siiphesiz
yakun tarihte gérdagii en bityiik dogal felaketlerden biridir. Depremin digmerkezi; Endonezya'nin Sumatra bélgesinin bati kiyilaridir. Bu deprem
diinyada olusan 1960 Valdiva, $ili, 1964 Alaska depremlerinin ardindan 3. bityiikliikteki depremdir. Resmi kayitlara gore 227.898 kisi hayatin
yikilan binalar ve ¢ogunlukla olusturdugu tsunami dalgalarindan kaybetmistir. Bu depremin ardindan diinya kamuoyu ve karar vericiler
tsunamilere karg1 daha iyi ve etkin 6nlemler alinmas: gerekliligini kavramuslar ve diinya genelinde gerek bilimsel gerekse yonetsel anlamda
caligmalar hizlanmugtir. Ulkemizin de bulundugu Akdeniz kusaginda Pasifik ve Hint Okyanusunda oldugu kadar biiyiik tsunamilere yolagan
depremler olmasa da en eskiye giden tarihsel kayitlar ézellikle Ege Denizinin ortasinda Santorini' de olugan bir tsunaminin M.O. 1S.yy' da Girit
adasinda Minoan Uygarligini olusan dev dalgalarin yok ettigini bildirmektedir (Heck, 1947; Ambraseys, 1962). 3000 y1llik bir tarihsel kay1t
incelendiginde; Turkiye'nin kiy1 ve ¢evresindeki bolgelerinin doksandan fazla tsunamiden etkilendigi gorilmektedir.

Bunlarin Marmara Denizi, Istanbul ve [zmit, zmir, Fethiye ve Iskenderun kérfezleri etrafinda toplandig kayitlarda yer almaktadir (Altmok ve

Ersoy, 2000). Tiirkiye kiyilarinda tsunamiler ile ilgili kayitlara gegmis en detayli bilgiler 1509 ve 1894 Istanbul depremleri, 1939 Erzincan ve
1999 Kocaeli depremleridir. Ozellikle 1939 Erzincan depremi ve tsunami iliskisi bu doga olayinin ne kadar tehlikeli ve biiyiik oldugunun bir
gostergesidir. 1939 depremi yaklagik Kuzey Anadolu Fay1 Boyunca 300 km lik bir kirtk ve 7 metreye varan bir atim olusturmusgtur. Biiytik bir
alani etkilene bu agir1 sarsint, Karadeniz' de deniz tabani boyunca salinim olugturmus ve tsunamiye yol agmugtir. Bu olay1 kanitlayan maregrom
(kiyilarda dalga 8liimii) kayitlar: Kirim' da Sivastopol sehrinde alinmistir (Yalginer ve dig,, 2004). Ulkemiz kiyilarinin en fazla tsunamilerden etkilendigi
bolge ozellikle Ege ve Akdeniz kiyilaridir.

Akdeniz bolgesi sismik olarak ¢ok aktif bir bolgede yer almaktadir. Tim Akdeniz boyunca 1900 yilindan giiniimiize kadar olusan
depremlerin digmerkez dagilimlari bu bélgenin aktifligini gostermektedir (Sekil 1). Akdeniz, Afrika levhasinin Avrasya levhasinin batt
kismina dogru hareketi sonucunda olusan tektonik aktiviteden dolay1 depremler agisindan oldukga tehlikeli bir bolgede yer almaktadur.
Yaklasik son 65 milyon yildir devam ettigi disiiniilen bu hareket hala yiikselmekte olan Alplerin olusumu ve Tethys denizinin yok olmas:
ile sonuglanan bir sitematik hareketin sonucu olugsmus ve bir zamanlar iki kitay1 birbirinden ayiran Tethys Denizi'ni kapatmugtir.

Bugiin Akdeniz, Tethys'in kalintilaridir ve Afrika levhasi yilda yaklagik 2,5 cm kuzeye gitmeye devam ettikge kiigilmektedir. Bu hareketler
sonug olarak tiim Akdeniz boyunca fay hareketlerinin ve depremlerinde kaynagi olup bolgeyi olasi tsunami olusumlarina agik hale
getirmektedir. Bu tektonik yapi igerisinde olusan; tilkemiz kiyilarini da etkileyen Dogu Akdeniz tsunamileri daha ¢ok Ege Denizi'nde ve
cevresinde gerceklesmistir (Papazachos ve dig., 1986; Papadopoulos, 1993). Bunlarin ¢ogunun biiyiik medeniyetlerin yerlestigi Tiirkiye
kiyilarini etkiledigi bilinmektedir. Bu nedenle deprem aktivitesinin yogun oldugu Ege denizinde yaklasik 8300 km' lik kiy1 seridinde tsunami
tehlikesinin dikkate alinmasi gerekir. En ¢ok tarihsel depremin tsunami olusumunun kayitlara girdigi Ege denizi kiyilarinin aksine tilkemizin
Marmara ve Dogu Akdeniz kiyilarinda da 6nemli tsunami belirtileri kayitlara gegmistir. Sekil 2’ de Tiim Akdeniz boyunca M.O. 2000
yilindan M.S. 2012 yilina kadar olan tsunamiye yol agmis depremlerin lokasyonlar1 verilmektedir (NGDC, 2012). Deniz ici tarihsel
depremlerin bu kadar yogun oldugu bir bélgede tsunami erken uyar sistemleri kiy1 seritlerinin giivenligi ve yasayanlarin uyarilmasi agisindan
son derece 6nemlidir. Tsunami Erken Uyar Sistemleri dalga ilerleme hiz1 ve siiresine bagh oldugundan dolay:1 Deprem Erken Uyar1
Sistemlerine gore kiy1 giivenligi i¢in daha etkin bir bi¢inmde kullanilabilir Tsunami ile ilgili Erken Uyari ¢aligmalar: birkag asamada
gergeklestirilebilir (Ulutag; 2012): (1) Tsunami alarma seviyesini tahmin etmek igin senaryo veri tabanlar kullanilarak énceden

hesaplanmus simiilasyonlar; (2) sismolojik veri saglayicilar tarafindan bir depreme ait veriler yayinlandiginda otomatik olarak gergeklestirilen
gercek zamanliya yakin benzetilmis tsunami tahminleri; (3) Gergek zamanl tsunami 6lgiimleri ile tsunami simulasyonlar: kargilagtirilarak
hesaplanan ve 6l¢iilen degerler arasindaki farki minimuma indiren ters ¢6ziim yontemi yaklagimlari ile kiyilarda tsunami yiiksekligi tahminleri.

1. Introduction

Throughout history, tsunamis have been one of the nature's hazards that have led to the loss of many lives and property. When we look at the
geographical distribution of tsunamis around the world, they mostly occured in the Pacific. Although the majority of the tsunamis occured in
the Pacific Ocean, a considerable part of them occured in the Atlantic, Indian Ocean and even the Mediterranean. The earthquake occured with
9.3 magnitude at 00.58 at midnight on December 26, 2004 in the Indian Ocean and the high tsunami waves are undoubtedly one of the greatest
natural disasters in human history. The eccentric of the earthquake is the west coast of Indonesia's Sumatra region. This earthquake is the 3rd
largest earthquake in the world after 1960 Valdiva, Chile, 1964 Alaska earthquakes. According to official records, 227,898 people lost their lives
from destroyed buildings and mostly tsunami waves. Following this earthquake, the world public opinion and decision makers understood the
necessity of taking better and more effective measures against tsunamis and accelerated the studies both in scientific and administrative terms
in the world. Although there are no earthquakes in the Mediterranean belt, including our country, as much as the tsunamis in the Pacific and
Indian Ocean, the oldest historical records indicate that a tsunami formed in Santorini, especially in the middle of the Aegean Sea. In the 15th
century, Minoan Civilization on the island of Crete is reported to have destroyed the giant waves (Heck, 1947; Ambraseys, 1962).

When a historical records of 3000 years are examined; Turkey's coast and the surrounding region is affected more than ninety tsunamis. It is
included in the records that these are gathered around the Marmara Sea, Istanbul and Izmit, Izmir, Fethiye and Iskenderun Gulfs (Altinok and
Ersoy, 2000).

o
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The most detailed information on record about tsunamis are 1509 and 1894 Istanbul earthquakes, 1939 Erzincan and 1999
Kocaeli earthquakes. Especially 1939 Erzincan earthquake and tsunami relationship is an indicator of how dangerous and big this
natural phenomenon is. The earthquake of 1939 caused a 300 km rupture along the North Anatolian Fault and a pulse of up to 7 meters.
This extreme tremor, which affected a large area, caused oscillation along the sea floor in the Black Sea and led to a tsunami. The
maregrom (wave measure-ment on the shore) records proving this event were taken in Sevastopol, Crimea (Yalginer et al., 2004).
The region where the coasts of our country are most affected by tsunamis is especially the Aegean and Mediterranean coasts. The
Mediterranean region is located in a very seismically active area. The eccentric distribution of earthquakes occurring throughout the
Mediterranean from 1900 to the present day shows the activity of this region (Figure 1). Mediterranean sea is located in a very dangerous
area in terms of earthquakes due to the tectonic activity caused by the movement of the African plate towards the western part of the
Eurasia plate. This movement, which was thought to have continued for the last 65 million years, was the result of a cytematic movement
that resulted in the formation of the still rising Alps and the destruction of the Tethys Sea and closed the Tethys Sea, which once separated

the two continents.

Today, the Mediterranean Sea is the remains of Tethys, and is shrinking as the African plate continues to move about 2.5 cm north
per year. As a result, these movements are the source of fault movements and earthquakes throughout the Mediterranean, makes the
region open to possible tsunami formations. In this tectonic structure; The Eastern Mediterranean tsunamis, which also affect the coasts
of our country, occurred mostly in and around the Aegean Sea (Papazachos et al., 1986; Papadopoulos, 1993). Most of them settled in the
great civilizations that are known to affect the coast of Turkey. For this reason, the tsunami danger should be taken into consideration in
the 8300 km coastline in the Aegean Sea where the earthquake activity is intense. Unlike the coasts of the Aegean Sea, where the tsunami
formation of the historical earthquake was recorded, important signs of tsunami were recorded in the Marmara and Eastern Mediterranean
coasts of our country. In Figure 2, The locations of the earthquakes that caused the tsunami throughout the Mediterranean, from 2000
BC 2012 AC are given (NGDC, 2012). Tsunami early warning systems are extremely important in terms of the safety of the coastlines
and the stimulation of the inhabitants in an area where historical earthquakes are so intense. Tsunami Early Warning Systems can be
used more effectively for coastal safety than Earthquake Early Warning Systems because they depend on wave propagation speed and
duration. Early Warning studies related to tsunami can be carried out in several stages (Ulutas; 2012): (1) Pre-calculated simulations
using scenario databases to estimate tsunami alert level; (2) Near-real-time simulatedtsunami estimates performed by seismological
data-providers when data of an earthquake are published; (3) Tsunami height estimates on coasts by using real-time tsunami
measurements and tsunami simulations by comparing inverse solution methods to minimize the difference between calculated and

measured values.

' - Sekil 2. Akdenizde 1900 yilindan
PUATY R L 4 3 ¢ ‘ ; % 16 giiniimiize kadar olugan M>4.0

. : depremlerin digmerkez dagilimlari
(Ulutas, 2018).

Figure 2. The eccentric distribution
of M >4.0 earthquakes in the
Mediterranean since 1900.
(Ulutas, 2018).
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Sekil 3. M.O. 2000 yil ile M.S. 2012 yillar1 arasinda olugan
tsunamilerin kaynag1 olan deprem lokasyonlar1 (NGDC, 2012).

Figure 3. Earthquake locations that are the source of
tsunamis formed between 2000 BC and 2012 AC. (NGDC, 2012).
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2. Deprem Kaynakli Tsunamiler ve Erken Uyar Sistemleri

Deprem kaynakli olugan tsunamiler; okyanus tabaninda olugan ani yerd egistirmenin biiyiik hacimli su kiitlelerinin degisimini
saglayarak kiyilarda hasar olugturan dalga tiirleridir (Ulutas, 2013). Bu nedenle tsunami modellemeleri ile erken uyar1 amagli agtk denizde
ve kiyilarda hesaplanacak olan maksimum dalga yiikseklik ve varis zamanlarinin dogru tahmini; deprem kaynak parametreleri (dogrultu
egim, kayma acis1), fay diizlemi modelleri ve faylanma boyutunun gergege en yakin dogru modellemesine dayalidir (Sekil 4). Deniz
tabani deformasyonunun hesaplanmasi; tsunami baglangic dalga alani ve yiiksekliginin belirlenmesi igin gereklidir. Tsunami dalga
yayiliminin modellenmesinde kullanilacak olan deniz tabani deformasyonunun diisey olarak modellenmesi (Okada, 1985) ise ilksel
baslangi¢ dalga yiiksekliginde kullanilir. Tsunami dalga modellemelerinde yaygin olarak kullanilan bu yaklagim, deniz tabanindaki
yerdegistirmenin deniz yiizeyinde de ayni olacag1 yaklagimina dayalidir (Gica vd., 2007; Yolsal ve Taymaz, 2010). Deniz tabaninin diisey
modellenmesi ile hesaplanabilen baslangi¢ dalga yaklagimi; tsunami simulasyonlarinin yapilabilmesi igin ilksel calismadir. Dogru ve
giivenilir tsunami simulasyonlar: ve erken uyar sistemlerinin olugturulmast fay parametrelerinin dogru hesaplanmasi; deniz igi batimetri
verisinin ytiksek ¢6ziiniirliiklii olmasi ve en 6nemlisi de giiglit CPU islem yapabilecek bilgisayar alt yapisina baghdir. Ciinkii tsunami
erken uyar: sistemlerinde zamana karg1 hiz ve dogru modellenmis bilginin aktarimi 6nemlidir.

2. Tsunamis Caused by Earthquakes and Early Warning Systems

Tsunamis originating from earthquakes are wave types that cause damage on coasts by changing the large volume of water bodies of
sudden ground deflection at the ocean floor (Ulutas, 2013 ). For this reason, accurate estimation of maximum wave height and arrival
times to be calculated in offshore and coasts with tsunami modeling for early warning is based on earthquake source parameters
(direction, slope, shear angle), fault plane models and the closest accurate modeling of faulting size (Figure 4). Calculation of seabed
deformation is necessary to determine the initial wave area and height of the tsunami. Tsunami wave propagation to be used in the
modeling of seabed deformation vertical modeling (Okada, 1985) is used in the initial initial wave height. This approach, which is
widely used in tsunami wave modeling, is based on the approach that the displacement on the sea floor will be the same on the sea
surface (Gica et al., 2007; Yolsal and Taymaz, 2010). The initial wave approach, which can be calculated by vertical modeling of the
seabed, is the primary study to perform tsunami simulations. Accurate and reliable tsunami simulations and early warning systems
are based on accurate calculation of fault parameters, high resolution of marine bathymetry data, and most importantly computer
infrastructure that can perform powerful CPU processing. Because in tsunami early warning systems, speed versus time and transfer
of correctly modeled information are important.

Uplift

Sekil 4. Deprem parametreleri kullanilarak hesaplanan
fay diizleminin hareketinin ve baglangi¢ dalga yiikseliminin
sematik gésterimi (Ulutas, 2013).

Subsidence

Figure 4. Schematic representation of the movement and
initial wave elevation of the fault plane calculated by using
earthquake parameters (Ulutas, 2013).
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Bir depremin baslangic zaman ile ilk tsunami dalgasinin varig zamani arasindaki zaman farki Tsunami Erken Uyar Sistemini (TEUS)

mumkiin kilar. Bu yaklagim ile hizl bir bi¢imde ¢esitli kuruluglar tarafinda verilen depremin ilksel parametreleri kullanilarak 6n tanimli

caligmalardan yararlanip kiyilardaki tsunami dalga yiikseklikleri tahmin edilebilir ve erken uyar1 mesajlar1 gonderilebilir. Ancak kiyrya ¢ok

yakin meydana gelen bir depremin ardindan olugan tsunamiler Erken Uyari Sinyali vermek igin yeterli degildir fakat yine de kurulacak

sistemler uzak kiyilardaki dalga tahminlerinin yapilmasini saglar ve uzak alandaki kiy: seridinde can ve mal giivenligi saglanabilir. Kiyrya

cok yakin alanlarda olugan tsunamiler i¢in dalga tahminleri ise 6n tanimh deprem kaynak modelleri kullanilarak yapilabilir (Ulutas and

Annunziato, 2017). Bu tiir ¢aligmalar; bdlgenin tektonik aktivitesi dikkate alinarak detayli odak mekanizmas: parametrelerinin dnceden

¢oziimlenmesi ve bunlarin veri tabaninda saklanmasini esas alir. Sonrasinda dismerkezi, odak derinligi ve buyiikligii hesaplanan bir

depremin belirlenen lokasyonda nasil bir faylanma yaratacag: tahmin edilir ve 6nceden gridlenmis alanda deprem parametrelerine en

uygun onceden simulasyonu yapilmis tsunami yayilim modelleri ile Erken Uyari Sinyali verilebilir.

The time difference between the start time of an earthquake and the arrival time of the first tsunami wave makes the Tsunami Early
Warning System (TEUS) possible. With this approach, tsunami wave heights on the shore can be estimated by using the predefined

studies by using the primary parameters of the earthquake given by various institutions and early warning messages can be sent.

However, tsunamis that occur after an earthquake that is too close to the shore are not sufficient to give an Early Warning Signal, but

the systems to be installed allow wave forecasts to be made on the remote shores and life and property safety can be ensured on the

shoreline in the remote area. Wave predictions for tsunamis occurring in areas very close to the shore can be made using predefined

earthquake source models (Ulutag and Annunziato, 2017). Such studies are based on pre-analysis of detailed focal mechanism

parameters taking into account the tectonic activity of the region and their storage in the database. Afterwards, it is estimated how

an earthquake with calculated eccentricity, focal depth and magnitude will cause faulting at the determined location and the Early

Warning Signal can be given with pre-simulated tsunami propagation models in the pre-grid area to best fit the earthquake parameters.

3. Tsunami dalga yiiksekligi 6l¢timleri

Tsunami simulasyonlarinin gergek zamanl verilerle test edilebilmesi

i¢in acik denizlerde DART olarak adlandirilan tsunami 6lgerler ve kiyi-
larda gelgit 6lgerler kullanilmaktadir. Bu kayitgilara ait veriler dinya
genelinde Uluslararasi Okyanus Komisyonu (Intergovernmental Oceanic
Commission-IOC) ve derin okyanus tsunami élger kayitcilari igin Ulusal
Okyanus ve Atmosfer Idaresi Pasifik Deniz Cevre Laboratuarlar (Pacific
Marine Environmental Laboratory-National Oceanic and Atmospheric
Administration PMEL-NOAA) tarafindan toplamlmakta ve bu kurulus-
larin web sayfalarinda yeralmaktadir. (I0C, 2015; PMEL-NOAA, 2015).
Sekil 5' de olas1 bir ege denizinde tsunami olmasi hallinde Fethiye' de
tsunami dalga yiiksekligini 6l¢gmek amaci ile kurulmus bir tsunami 6lger
gorilmektedir. Bu kayitgt EU-JRC tarafindan kurulmus, Kandilli Rasat-
hanesi tarafindan igletilmekte olup verileri Uluslararas1 Okyanus Komis-
yonu ile anlik paylagilmaktadir. Bir depremin hemen ardindan olusan
tsunami simulasyonlar1 deprem parametreleri kullanilarak baglangig dalga
yaklagimu ile yapilabilmekte ve bu simulasyonlar zamana bagl olarak
kiyilara kurulmus gelgit 6lger kayitlar: ile kargilagtirilmaktadir. Bu kargilag-
tirmalar gerek simulasyonlarin dogrulugunun kargilagtirilmasi, gerekse
deprem ve tsunami olugum esaslarinin 6nceden tahmin edilmesi igin
bilimsel ¢aligmalarin ilerlemesi i¢in son derece 6nemlidir. Sekil 6'da
sematik olarak olugan bir depreme ait baglangi¢ dalga ve tsunami
modellemesi ile tsunami dalga yiiksekliklerinin kiy1 gelgt 6lgerlrde alinan
veriler ile kargilagtirma agamalar1 verilmigtir. Tsunami kayitcilarinin bir
diger 6nemli 6zelligi, dalganin peryodundan yararlanarak 6lgiilen dalga-
larin deniz rizgar dalgasi, gemilerden kaynakli dalgalar veya tsunami
dalgasi olup olmadigini ortaya gikarmasi ve bu sayede Erken Uyari Sinyali

tiretilmesine yonelik bilgi verebilmesidir.

Sekil 5. EU-JRC tarafindan kurulan tsunami dalga ol¢er, Fethiye Limani- Tiirkiye.

3. Tsunami wave height measurements

In order to test tsunami simulations with real-time data, tsunami meters
called DART are used in open seas and tide meters on the shores. Data for
these recorders are provided by Intergovernmental Oceanic Commission-
IOC and the deep ocean tsunami recorders worldwide by the Pacific Marine
Environmental Laboratory-National Oceanic and Atmospheric
Administration PMEL-NOAA and they are included in the web pages of
these organizations. (I0C, 2015; PMEL-NOAA, 2015). Figure 5 shows a
tsunami meter which was established to measure tsunami wave height in
Fethiye in case of a tsunami in a possible Aegean Sea. This recorder was
established by the EU-JRC and is operated by the Kandilli Observatory and
its data are shared instantly with the International Ocean Commission.
Tsunami simulations that occur immediately after an earthquake can be made
with the initial wave approach using earthquake parameters and these
simulations are compared with the tide recordings installed on the shores
depending on the time. These comparisons are extremely important both for
the accuracy of the simulations and for the advancement of scientific studies

to predict the principles of earthquake and tsunami formation. Figure 6 shows

the schematic diagram of the initial wave and tsunami modeling of an earthquake

and the comparison of the tsunami wave heights with the data obtained from

the coastal tide meters. Another important feature of the tsunami recorders is

that the measured waves can be =" v g WI ‘
s = r_ ¥ = - 4@‘

{ S y

used to determine whether the
measured waves are sea wind
waves, ship waves or tsunami
waves, and thus provide
information for generating an

Early Warning Signal.

Figure S. Tsunami wave meter established by EU-JRC, Fethiye Port Turkey.
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Sekil 6. Tsunami Simulasyonlari ve gézlenen-modellenen dalga karsilagtirmalar: (Yolsal-Cevikbilen ve dig., 2017)
Figure 6. Tsunami Simulations and Observed-Modeled Wave Comparisons (Yolsal-Cevikbilen et al., 2017)
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1.Uluslararas: Afet Yonetimi Belgeleri

1990 1994 2005 2015 2030
YOKOHAMA Strateji HYOGO Cercevesi ve SENDAI Cergevesi, SFA SENDAI Sireci Sonu
Belgesi Eylem Plani, HFA
Uluslararasi Afet 1. Dinya Afet 2. Diinya Afet 3. Diinya Afet
Risklerinin Azaltiimasi §|Zsll(tlela:1|1n|n Risklerinin Azaltilmasi Risklerinin Azaltimasi
1 Aimast Konferansi (Kabe, Konferansi(SENDAI
On Yil (1990-1999) Konferansi HYOGO) ( )
(YOKOHOMA) 3rd World Conference
1990-1999: The International 2nd World Conference on Disaster
1st World Conference o
Decade for on Disaster Risk Reducti
i i on Disaster Risk Reduction sk necuction
Natural Disaster Reduction Risk Reduction (SENDAI)

(Kobe, HYOGO)
(YOKOHAMA)

1990-1999 yillarin kapsayan "Afet Zararlarinin Azaltilmasi Uluslararasi 10 Y1l ile tilkelerin dikkatleri risk azaltma ¢aligmalarina
cekilmigtir. Yokohama stratejisi ile ortaya ¢ikan prensipler afet politikalarina rehberlik etmistir. 2000 yilinda merkezi Cenevre'de olan
Uluslararast Afet Risklerinin Azaltilmasi Sekretaryast (ISDR) kurulmustur. 14-18 Mart 2015 Japonya / Sendai BM Afet Risklerinin
Azaltilmasi 3. Diinya Konferansi'nda Sendai Afet Risklerinin Azaltilmasi Cergeve Belgesi kabul edilmis ve 2030 yilina kadar tim diinya
afet sektoriiniin ve BM iiye devletlerinin en kapsamli yol haritas: olmugtur. Sendai gergevesinin dért 6nceligi vardir. Bunlar; 1. Afet risklerin
anlagilmas, 2. Afet riskleri ile baga ¢ikabilmek igin yonetimin giiglenmesi, 3. Afetlerden hizli geri déniis (iyilesme) icin afet risk azaltmaya
yatirimlar, 4. Etkili miidahale igin afete hazirlik ¢alismalarini gelistirmek ve iyilestirme, rehabilitasyon ve yeniden ingada "6ncekinden
daha iyisini inga etmek" dir.
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With "The International Decade for Natural Disaster Reduction” covering 1990-1999, attention was drawn to risk reduction efforts.
The principles that emerged with the Yokohama strategy guided disaster policies. In 2000, the International Secretariat for Disaster Risk
Reduction (ISDR) was established in Geneva. In 3rd World Conference on Disaster Risk Reduction heid between 14-18 March 2015
Japan/Sendai, Disaster Risk Reduction Framework Document was adopted t became the most comprehensive roadmap of the world
disaster sector and UN member states until 2030. The Sendai framework has four priorities. These are 1. Understanding disaster risks,
2. Strengthening management to deal with disaster risks, 3. Investments in disaster risk mitigation for rapid recovery from disasters,
4. Developing disaster preparedness for effective response and improving, rehabilitation and reconstruction "to build better".

2.Tirkiye'de Afet ve Acil Durum Yénetim Siireci

nE - -
A A
25 Q) Q s Me®
Planlama ve Risk Azalt Midahale |lyilestirme

Tehlike haritalan Lojistik depolar Koordinasyon Barnnma alanlan
Risk haritalan sr1 Arama Psikososyal destek
Plan ve diizenlemeler Kurtarma Hasar tespit
Jeoteknik planlar ik yardim Hak sahipligi
Mevzuat timler itfaiye Yer tespiti
Gontllilidk Kahia konutiar
Planning and Risk Reduction  Preparation Response el Sestek
Hazard Maps Logistic warehouses ~ Coordination Improvement
Risk Maos Gathering areas Search Accommodation areas
Plan and regulations Evacuation/exercise ~ Rescue Physcosocial support
Geotechnical plans Warningand alarm ~ First aid Damage detection
Legislation Trainings Fire fighting Right ownership
Volunteering department Place detection
Permanent houses
Financial support

Tiirkiye'de Afet ve Acil Durum Yonetim siirecine bakildiginda ise Igisleri Bakanligina bagh Afet ve Acil Durum Yénetimi Bagkanlig,
afet ve acil durumlara yonelik konularda, ilgili kurum ve kuruluglar arasindaki igbirligi ve koordinasyonu saglamak amaciyla kurulmustur.
Bagkanlik tarafindan yiiritilen tim galigmalar diinyadaki gelismeler takip edilerek ve Sendai Cergevesi dikkate alinarak
gergeklestirilmektedir.

When the process is viewed in Turkey's Disaster and Emergency Management, the Interior Ministry Disaster and Emergency
Management Presidency, on issues related to emergencies and disasters, has been established to ensure coordination and cooperation
between relevant institutions and organizations. All activities carried out by the Presidency are carried out by following the developments
in the world and taking into consideration the Sendai Framework.

3.Tirkiye Afet Risklerinin Azaltilmasi Platformu  /  3.Disaster Risk Reduction Platform of Turkey

GLOBAL
Platform

A Country B Country

Turkey

B8 Ulkesi
Platformu

A Ulkesi
Platformu

TURKIYE

STK ve :
Yere

Meslek Universiteler . Ozel Sektor
" Yonetimier
Kuruluglan
Public STK and Universities Local Governments Media Private Sector
Institutions Proffessional
Organizations

oy
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Tiirkiye Afet Risklerinin Azaltilmasi Ulusal Platformu 2011/1320 sayili Bakanlar Kurulu Karari ile 12.02.2011 tarih ve 27844 sayili
Resmi Gazete'de yayimlanarak yiirtirlige girmistir. Bu Platform, afet ve acil durumlara iligkin olarak tilke diizeyinde tehlikelerin 6nlenmesi,
toplumun afetlere duyarhhiginin artirilmas, risk azaltma ¢aligmalarinin siirekliliginin saglanmasy, risk azaltmanin her diizeyde plan, politika
ve programlara entegrasyonu amaciyla, ihtiyaglarin belirlenmesine, uygulamalarin izlenmesine ve degerlendirilmesine katkida bulunmak
ve Oneriler sunmak tizere olugturulmustur.

Disaster Risk Reduction National Platform of Turkey, published in the Official Gazette no. 27 844 dated 12.02.2011 with the Council of
Ministers Decision No. 2011/1320 and entered into force. This Platform aims to contribute to the identification of needs, monitoring and
evaluating the needs for the purpose of preventing hazards at the country level in relation to disasters and emergencies, increasing the
sensitivity of the society to disasters, ensuring the continuity of risk mitigation activities, integrating risk reduction into plans, policies
and programs at all levels.

4.Ulusal Afet Yonetimi Belgeleri

Ulkemizdeki afet ve acil durumlarla ilgili afet yonetimi politika, plan ve uygulamalarini igerecek, tiim paydaslar arasinda gorev dagilimin
ve bu gorevlerin etkin izleme-degerlendirmesini saglayacak sektérel ve ulusal strateji belgelerinin hazirlanmasi siireci Bagkanligimizca
yurttilmektedir.

4.National Disaster Management Documents

Our Presidency carries out the preparation of sectoral and national strategy documents that will include disaster management policies,
plans and practices related to disasters and emergencies in our country, and ensure the distribution of tasks among all stakeholders and
ensure effective monitoring and evaluation of these duties.

Turkiye Afet Yonetimi Strateji Belgesi ve Eylem Plan

(TAYSB)

Turkey Disaster Management Strategy Document and Action Plan
!

Turkiye Afet Risk Azaltma Turkiye Afet Midahale TUrkiye Afet Sonras
Plani Plani lyilegtirme Plani
(TARAP) (TAMP) (TAsiP)
Turkey Disaster Turkey Disaster Turkey post-disaster
Risk Mitigatilbn Plan Response Plan! recovery plan qTASiP)

(TARAP) | (TAMP) Turkey .

Eylem Planlari  Action Plans
* Ulusal Deprem Stratejisi ve Eylem Plan (2012-2023) National Earthquake Strategy and Action Plan (2012-2023)

* Tirkiye Iklim Degisikligi Strateji Belgesi (2010-2020) Turkey Climate Change Strategy Document (2010-2020)
* Tiurkiye Tannmsal Kuraklhikla Miicadele Stratejisi ve Eylem Plam (2008-2012) TurkeyStrategy ofcombating agricultural drought and Action Plan (2008-2012)

Tiirkiye Afet Yonetimi Strateji Belgesi ve Eylem Plan1 (TAYSB) ¢aligmalarma 2016 yilinda baglanmugtir. Bu plan, 2019-2023 yillarin:
kapsayacak sekilde afet yonetimi ile ilgili tiim paydaslarin sorumluluklarini ve gérev dagilimini igeren bir eylem plani gergevesinde
sekillendirilecektir. Belgede, yeni bir vizyon ve ilkeler tanimlanarak etkili bir afet yonetimi igin sistematik buttnliigi, etkili kaynak
kullanimini ve sorumluluk paylagimuni esas alan bir afet yonetim modeli olusturulmustur. Sendai Afet Risklerini Azaltma Cergeve belgesi
ile uyumu gozetilerek hazirlanmaktadr.

TAYSB 1s131nda ise Afet ve acil durumlar oncesi afet risklerini goz 6niinde bulunduran, Tiirkiye'de afet risklerinin azaltilmasi i¢in neyin,
nasil, ne zaman ve kim tarafindan yapilacagini agiklayan ve her tiirlii tedbirin topyekiin bir sekilde alinarak bu risklerin 6nlenmesi i¢in neler
yapilacagmin agiklayan diger bir ulusal bir plan ise Tiirkiye Afet Risk Azaltma Planidur.

Tiirkiye Afet Risk Azaltma Plani (TARAP) hazirlik ¢alismalarina hiz verilerek 2019 yili iginde de caligmalara devam edilecektir. TARAP ile
afet risk azaltma konusunda miikerrer yatirimlarin 6niine gegilecek, toplumun afetlere daha direngli hale gelmesini saglanarak olasi bir afet
ve acil durumda yaganabilecek can ve mal kaybinin éniine gegilmesi hedeflenmektedir.

Ulusal Deprem Stratejisi ve Eylem Plan1 (2012-2023) Tiirkiye' nin ilk afet strateji belgesidir. Depremleri grenmek, depremlerin etkileriyle
bas edebilmek, giivenli yerlesme ve yapilagma olarak tig eksende ¢alisilmig plan, Deprem kayiplarinin en aza indirgenmesini hedefleyen
stratejik yaklagimlar ve eylem dizileri iceren bir belge olmasi agisindan iilkemizde 6rnek bir aligmadar.

Tirkiye Afet Miidahale Plani ise afet ve acil durum &ncesinde ihtiyag analizi yaparak kapasitenin gelistirilmesini saglamak, tiim kurum,

kurulug ve vatandaglarin miimkiin oldugunca afet ve acil durum anina hazirlikli olmasini saglamay1 amaglamaktadur.
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Turkey Disaster Management Strategy Document and Action Plan (TAYSB) started its activities in 2016. This plan will be shaped

within the framework of an action plan covering the responsibilities and distribution of responsibilities of all stakeholders related to disaster

management, covering the years 2019-2023. A new vision and principles have been defined in the document and a disaster management

model has been established based on systematic integrity, effective resource use and responsibility sharing for effective disaster management.

It is prepared in consideration with the compatibility with Sendai Disaster Risk Mitigation Framework document.

In the light of TAYSB, the other national plan is Turkey Disaster Risk Mitigation Plan considering disaster risks before disaster and

emergency situations. to reduce disaster risk in Turkey, explaining what, how, when and by whom the things will be done and describing

what could be done to prevent these risks by taking all measures.

Turkey Disaster Risk Reduction Plan (TARAP) will be continued in 2019 by accelerating the preparatory works. TARAP aims to prevent

repetitive investments in disaster risk mitigation, to make the society more resistant to disasters and to prevent the loss of life and property

in case of a disaster and emergency.

National Earthquake Strategy and Action Plan (2012-2023) is the first disaster strategy document of Turkey. It is an exemplary study in

our country in terms of being a document that includes earthquakes, coping with the eftects of earthquakes, safe settlement and structuring

in three axes, strategic approaches and series of actions aiming to minimize earthquake losses.

Turkey Disaster Response Plan aims to improve capacity. by analysis of pre-disaster and emergency needs and to ensure that all institutions,

organizations and citizens are prepared for disaster and emergency situations as much as possible.

S.Afet Yonetimi Karar Destek Sistemi (AYDES)

Tiirkiye Afet Miidahale Plan1 (TAMP) kapsaminda, afet dncesi
planlama, afet siras1 miidahale ve afet sonrasi iyilestirme siirelerini
iceren, Il Afet ve Acil Durum Miidiirliikleri (IAADM) ile ilgili
kurum ve kuruluglarin koordineli bir sekilde ¢caligmasina imkan
verecek, afet/acil durum yonetiminde ihtiya¢ duyulan kurumlarin
trettigi verilerle entegrasyonu saglayacak, siirdiiriilebilir bir afet
yonetim ve bilgi sisteminin olugturulmasini kapsayan bir karar
destek sistemidir. Biitiinlesik afet yonetiminin tiim agamalarin
elektronik ortamda takip edip, yonetebilecegimiz cografi bilgi
sistemi tabanli bir karar destek sistemidir.

6.Biitiinlesik Afet Tehlike Haritalari
6.Integrated Disaster Hazard Maps

KUTLE HAREKETLERI

5.Disaster Management Decision Support System (AYDES)
Under Turkey Disaster Response Plan (TAMPA), the pre-disaster
planning, including disaster as response and post-disaster rehabili-
tation process, is a decision support system that encompasses the
creation of a sustainable disaster management and information
system that will ensure integration with the data produced by the
institutions which will allow the work of Provincial Disaster and
Emergency Directorate (IAADM) with related institutions in a
coordinated manner in disaster/emergency needs management .

It is a geographic information system based decision support system
that we can monitor and manage all stages of integrated disaster
management in electronic environment.

Afet ve Acl Durum Yénetimi Bagkanhg
HEYELAN DUYARLILIK HARITASI

R
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Heyelan, kaya diigmesi ve ¢13 afetleri konusunda tehlike haritalarinin hazirlanmasi igin gerekli standartlarin agiklandig kilavuzlar
hazirlanmugtir, 2015 de illerin tehlike ve risklerini nasil belirleyecegine dair standartlar1 kapsayan kilavuzlar olusturuldu. Cikartilan genelge

ile tiim Tiirkiye'de yayginlastirilmug ve kendi illerine ait duyarlilik haritalarini iller olugturmusgtur.

Guidelines for the preparation of hazard maps for landslides, rockfall and avalanche disasters were prepared. In 2015, guidelines were set

up covering standards on how to identify the hazards and risks of provinces. With the communique issued, all became widespread in

Turkey and create sensitivity maps of the provinces of their respective provinces.
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7.Afet Risk Azaltma Sistemi (ARAS)

Sistemde ilk olarak heyelan duyarlilik ve tehlike analizlerinin yapilabilmesi ve sunulmasi hedeflenmistir. Ozellikle yerel diizeyde,
istenilen galigma alani igin, sunulan istatistiksel modellerle, istenilen parametreler segilerek, duyarlilik ve tehlike analizleri yapilabilmektedir.
Ulusal ve yerel seviyedeki tehlike ve risk haritalarini yayinlayabilmektir.

7.Disaster Risk Mitigation System (ARAS)
In the system, firstly, it is aimed to make and present landslide susceptibility and hazard analyzes. Especially at the local level, sensitivity
and hazard analysis can be performed by selecting the desired parameters with the statistical models presented for the desired study area.

It can publish hazard and risk maps at national and local level.

8.Deprem On Hasarve Kayip Tahmin Sistemi (AFAD-RED)

Sistemin amact; yapilan hesaplamalar ile; Afet Yonetim Dongiisii igerisinde bulunan her bir unsur (Zarar Azaltma ve Hazirlik, Miidahale
ve Iyilestirme) icin afet alanina gitmeden énce kargimiza gikabilecek resmi, kabaca gorebilmektir. Sistem, gergek bir deprem sonrast
otomatik ve manuel ¢6ziim yapabilme yetenegine sahip olup tahmini hasar ve can kayb1 hesaplamasi verebilmektedir. Senaryo deprem
olusturma 6zelligine sahiptir. Sistem esnek yapida olup siirekli gelistirilebilir 6zelliktedir Analizler, yaklagik 35-40 sn iginde gergekles-
mektedir. Deprem gézlem istasyonlar1 ve Afet Yonetim Karar Destek Sistemi (AYDES) ile entegre calismaktadir. Kendi imkanlarimiz ve

insanimiz ile yaratilan milli yazilimdr.

8.Earthquake Pre-Damage and Loss Estimation System (AFAD-RED)

The purpose of the system is to provide a rough overview of the calculations that may occur before going to the disaster area for each
element in the Disaster Management Cycle (Loss Mitigation and Preparation, Response and Improvement). The system is capable of
automatic and manual solution after a real earthquake and can give an estimate of damage and loss of life. Scenario has the feature of
creating earthquake. The system is flexible and can be continuously improved. It works integrated with earthquake monitoring stations
and Disaster Management Decision Support System (AYDES). It is a national software created with our own means and people.

Kahramanmarag Earthquake Scenario Estimated Damage and Life Loss Statistics (Provincial)
KAHRAMANMARAS DEPREM SENARYOSU Tahmini Hasar ve Can Kayb: Istatistikleri (il Bazinda)
i B i e e T o Ak e A Om DT
Saymst = = s Bina Mot eSS Yamk  Yamk  Kayb O
Kahramanmaras 213065 23558 24502 41502 40520 1087976 62195 23025 14883 7925 318459
104028 13372 11846 13955 13086| 572002 19796 7284 4731 2511 98779
Gaziantep 263175| 41219 32125 21642 1652 1931836 5021 1848 728 an 84631
Qsmaniye 126026 19011 14003 83mn 445 520774 1049 363 125 58 18992
Malatya 113240 13002 7754 3720 219 695742 589 197 60 25 10655
Fanhurfy 144672 14485 7824 3106 78 B09620 7 96 15 3 7645
Adana 207963 18309 8695 2633 5 989825 262 &7 3 0 5826
Elang Bs ] 3 o [ 144 o 0 0 ] o
Hatsy 8as32 e 4544 1479 15 392875 152 E 4 ] 3448
Kayseri 1053 &7 38 8 ] 12 o o [ o 3
Sevas 286 3 10 3 (] m 0 1] [ [ 3
Kilis 29906 3461 1534 718 z 130365 54 10 [} 0 1562
TOPLAM 1292032 | 155443 | 113278 | 97598 56042 | 7138912 83445 32939 (20549 | 10893 | 550001

9.Teknolojik Afetler
Teknolojik afetler, insan faaliyetleri ya da dogal afetlerin tetiklemesi sonucunda olusan can kaybina, hastaliklara, sosyal, ekonomik ve
cevresel bozulmalara neden olan afet ya da acil durumlar olarak tamimlanmaktadur.

9.Technological Disasters
Technological disasters are defined as disasters or emergencies that cause death, illness, social, economic and environmental deterioration

triggered by human activities or natural disasters.

Teknolojik Afetler
Yol Haritas: Belgesi (2014-2023)

Technological Disasters
Roadmap Document (2014-2023)
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9.1.Bityiik Endiistriyel Kazalar ve Tagimacihik Kazalar:

Patlama, yangin, toksik yayilim etki alani belirlenmesi i¢in ulusal yazilim AFAD tarafindan hem kamu hem de sanayi kuruluglar1 i¢in
hazirlanmaktadir.
Biiyiik Endiistriyel kazalarin Onlenmesi ve Etkilerin Azaltilmas: Hakkinda Yonetmelik Calismalari CSB ve CSGB ile yiiriitiilmiistiir.

9.1.Major Industrial Accidents and Transportation Accidents
National software for the determination of explosion, fire, toxic spill impact area is being prepared by AFAD for both public and
industrial organizations.
Regulation on Prevention of Major Industrial Accidents and Mitigation of Impacts was carried out with MoEU and MoLSS.

9.2.Karayolu Ile Tehlikeli Madde Tagimacihigina Yonelik Risk Haritalarinin Hazirlanmasi

Ege pilot bolgesinin LPG ve akaryakat i¢in risk haritasi gikarilmugtur.
Karayolunda yapilan akaryakut(benzin, motorin) ve LPG tagimaciligina yonelik risk haritasina gére interaktif sorgu yapabilen
bir yazihm hazirlanmigtur.

9.2. Preparation of Risk Maps for T ransporta tion of Dangerous Goods by Road
Risk map of the Aegean pilot region for LPG and fuel has been prepared. g
A software has been prepared for fuel (gasoline, diesel) and LPG
transportation on the road, which can make interactive
queries according to risk map.

9.3.1klim Degisikliginin Neden Olabilecegi Afet Risklerinin
Belirlenmesi, Azaltilmasina Yonelik Kapasite ArtirimiProjesi
Tirkiye'de iklim degisikligine bagh olarak yasanabilecek afet risklerinin
ortaya konulmasy, risklerin azaltilmas: amaciyla yapilmasi gereken
faaliyetlerin belirlenmesi ve kapasite gelistirilmesini amaglayan IPA-2
projesidir. Sz konusu projenin hazirlanmasi ve miiktesebat uyum
caligmalarina yonelik kisa donemli teknik destek ihtiyaglarinin kargilanmasi
amaciyla, "AB Entegrasyon Siirecinin Desteklenmesi Faaliyetleri" (Support

Activities to Strengthen European Integration Process-SEI) isimli finansman desteginden 215,000 € biitgeli destek saglanmugtir. Teknik
destek projesi 7 Subat 2017 tarihinde baglamig ve 10 Ocak 2018 tarihinde tamamlanmigtir. Proje kapsaminda yapilan ¢ahigmalar ile;

15 Mart 2017 tarihinde ilgili kurum ve kuruluslarin katilimryla bir galistay gergeklestirilmistir. Yasal ve Kurumsal Bogluk Analizi, Tyi
Uygulama Ornekleri, Cikarilan Dersler ve Etki Analizi basliklarimi igeren raporlar hazirlanmustir. IPA -2 projesi ise onaylanmig

ve ihale agamasindadir.

9.3.CapacityBuilding Project for Determining and Reducing Disaster Risks Caused by Climate Change.

This project is a IP-2 project which aims to reveal risks of disasters that may occur due to climate change in Turkey, determining the action
to be taken in order to reduce risks and developing capacity. In order to meet the short-term technical support needs for the preparation of
the project and alignment with the legal acquis, € 215,000 has been provided from Support Activities to Strengthen European Integration
Process-SEI The technical support project started on 7 February 2017 and was completed on 10 January 2018. A workshop was held on
March 15, 2017 with the participation of related institutions and organizations with the studies carried out within the scope of the project.
Reports including Legal and Institutional Gap Analysis, Good Practice Examples, Lessons Learned and Impact Analysis were prepared.

The IPA -2 project is approved and at the tender stage.

9.4 Kritik Altyap1 Caligmalar

Kritik alt yapilar, iglevini kismen veya tamamen yerine getiremediginde gevrenin, toplumsal diizenin ve kamu hizmetlerinin yiiriitilmesinin
olumsuz etkilenmesi neticesinde, vatandaglarin saglik, giivenlik ve ekonomisi tizerinde ciddi etkiler olusturacak ag, varlik, sistem ve yapilarin
her biridir. Kritik Altyap: ¢aligmalar ile 6ncelikli olarak enerji ve saglik sektorlerinde galigmalar yapilmasi diisiiniilmiis olup yapilan galigmalar
sonucunda belirlenen metodolojinin diger tiim kritik altyap: sektorlerine 6rnek tegkil edebilmesi amaglanmugtir. Sonug olarak, tiim bu bilgiler
1i13inda AFAD Stratejik Planinda da yer verdigimiz gibi Afetlere Direngli Toplumlar olusturmak misyonu ile siirdiirilebilir kalkinmay: esas
alan risk odakli biitiinlesik afet yonetim sistemini hedefleyerek calismalarimizi siirdiirmekteyiz. Daha direngli bir toplum ve daha giivenli
yerlesim alanlarinin olusturulmasiyla siirdiirilebilir kalkinmaya katk: saglanmus olacaktur.

9.4. Critical Infrastructure Works
It is each of the networks, assets, systems and structures that will have serious impacts on the health, safety and economy of citizens as a

result of the negative impact on the environment, social order and the conduct of public services when critical infrastructures fail to function
partially or completely. Critical Infrastructure studies are primarily planned to be carried out in the energy and health sectors and the
methodology determined as a result of these studies is intended to set an example for all other critical infrastructure sectors. As a result,

as we have included in the AFAD Strategic Plan in the light of all this information, we continue our efforts by targeting the integrated disaster
management system based on sustainable development with the mission of creating Disaster Resistant Societies. The creation of a more
resilient society and safer residential areas will contribute to sustainable development.

2

58 KOCAEL.i
BUYUKSEHIR
BELEDIYESi



Kentle;fﬁ% O

Omer iISLAMOGLU

Kocaeli Biiyiiksehir Belediyesi Afetlere Miidahale Kapasitesi

Kocaeli Metropolitan Municipality Disaster Response Capacity

1999 DEPREMI TECRUBESI 1999 EARTHQUAKE EXPERIENCE
MEVCUT DURUMUN DEGERLENDIRILMESI EVALUATION OF THE CURRENT SITUATION

1999 DEPREMINDE MUDAHALE (OPERASYONEL)
HIZMETLERINDE NEDEN BASARISIZ OLDUK ?

WHY DID WE FAIL IN OPERATIONAL SERVICES
IN 1999 EARTHQUAKE ?

1999 depremi sonras1 miidahale imkanlar1 ve mevcut durumun degerlendirilmesi

Evaluation of responses after the earthquake of 1999 and the evaluation of the current situation
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1999 depremi sonrasi miidahale hizmetlerinde neden basarisiz olduk?

Why did we fail after the 1999 earthquake 1n response services?

Afet yonetimi tek elde degildi...

-sivil savunma genel miidarlagi,

-afet igleri genel midarlagi

-bagbakanlik acil durum genel midiirligi
Olmak iizere ii¢ genel midiirlik

Afet sistemlerini yirttiyordu.

Giig birligi yoktu.

- itfaiyeler ilge ve belde belediyelerinin yetkisindeydi.

- bir ¢ok belde belediyesinde itfaiye arag ve ekibi yoktu.

- olast deprem v.b. Afetlerde arama-kurtarma faaliyetlerini
Yiiriitmek tizere sadece ankarada arama-kurtarma birligi mevcuttu.

- iletigim ve alt yapinin yetersiz oldugunu gérdik.

- 0 glin sahada sadece kargaga hakimdi.

- tiim yollar yogun bir sekilde araglarla doluydu.

- arama-kurtarma araglarinin ge¢mesi miimkiin degildi.

- vatandaglar ellerindeki sopalarlay ollar1 agarak miidahale araglarinin

gegmesini sagladilar.

- yani giivenlik yoktu.

- calisanlarin ellerinde sadece 1adet kesme-ayirma mevcuttu.

60

Disaster management 1s not i one hand...
-general directorate of civil defense

-general directorate of disaster works

-prime ministry general directorate of emergency
Were executing disaster works.

There was no power union.

- firefighters were under the authority of district and
town municipalities.
- 1n many municipalities there was no fire truck and crew.
-1n possible earthquake etc. There was only search and rescue
unut 1n ankara to carry out search
And rescue activities in disasters
- communication and infrastructure were inadequate.
- that day, only turmoil prevailed on the field.
- all roads were heavily filled with vehicles.
- search - and - rescue vehicles were not able to pass.
- the citizens opened the roads with the sticks in their hands and
provided the means of Intervention topass.
- so there was no security.

- employees had only Icut - off in their hands.
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Afet isleri genel miidirliginin 1999 depremi sonrasi yaptig1 bir aragtirma sonucunda

Yayinladig1 rapora gore;

Gogiik altinda kalanlarin sadece % 10 nu professyonel Arama kurtarma ekipleri tarafindan gikartilmugtur.

Geri kalan % 90 lik kismini da mahalle halki kendi imkanlarr ile ¢ikarmistir.

Bu rapor bize afet sistemlerinin o giinkii islerligi konusunda net bir bilgi vermektedir.

According to a report 1ssued by the general directorate of disaster affairs following a survey after the 1999 earthquake.;

Only 10% of the survivors were rescued by professional search and rescue teams.
The remaining 90% of the people of the neighborhood were rescued with their own facilities.

This report gives us a clear overview of the disaster systems operational at the time.

1999 marmara depremi sonrasinda;

- afet yonetiminin tek elde toplanmasi gerektigini,

- afetlerde yerel yonetimlerin giiglendirilmesinin gerekliligini ve afete yerinden miidahalenin en dogru yéntem oldugunu,
- iletigim alt yapisinin giiglendirilerek tekelde toplanmasi gerektigini,

- itfaiye tegkilatlarinin giiniin teknolojik sartlar1 ile donatilmasi gerektigini,

- afet goniilliisii sisteminin mutlaka yaygin hale getirilerek egitim ve ekipmanlarla desteklenmesinin gerektigi,

- afet yonetiminde kamu kurum ve kuruluglari, emniyet, askeriye, tiniversite, sivil toplum
kuruluslari, 6zel kuruluglarin birlikte ¢alismasinin gerekli oldugunu,

After 1999 marmara earthquake;

- that disaster management should be gathered in one hand,

- the necessity of strengthening local administrations in disasters and that the most appropriate method of disaster response 1s
- that communication infrastructure should be strengthened and collected in one hand,

- that the fire brigades should be equipped with thetechnological conditions of the day,

- that the disaster volunteer system should be made widespread and supported with traming and equipment,
- 1t 18 necessary that public institutions and organizations, security, military, universities,

- non-governmental organizations and private organizations work together in disaster management,

1999 marmara depremi sonrasi miidahale imkanlari ve mevcut durum;

2004 yilinda cikartilan bityiiksehir belediyesi kanunu ile belde belediyeler kapatilarak itfaiye birimleri ilge belediye itfaiye birimleri ile birlikte
biiyiiksehir belediyelerine devredildi.

Afad bagkanhg; tarafindan 10 ilde afet ve acil durumlarda arama, kurtarma hizmetlerini yiiriitmek tizere arama-kurtarma birlikleri kurularak
yapisal olarak giiglendirildi.

112 acil ambulans hizmetleri birimi kurularak son teknoloji ile donatildi.

Rescue opportunities and current situation after 1999 marmara earthquake;

In 2004, municipalities were closed down by the law of the metropolitan municipality and the fire departments were transferred to the
metropolitan municipalities together with the district municipal fire departments.

Afad presidency was established in 10 provinces in order to carry out search and rescue
Services in case of disasters and emergencies.

112 emergency ambulance services were established and equipped with the latest technology.
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1999 marmara depremi sonrasi miidahale imkanlari ve mevcut durum;

2011 yilinda ii¢ genel miidiirliik (sivil savunma genel miidiirliigi, afet isleri genel miidiirliigii, ve bagbakanlik afet acil durum genel
miidiirliigii) kapatilarak direk bagbakana bagli afet acil durum ydnetimi bagkanhg: kuruldu.

{llerde afet ve acil durum il midiirlikleri kuruldu.

Afad suan igigleri bakanhgina bagl olarak faaliyetini siirdiirmektedir.

Rescue opportunities and current situation after 1999 marmara earthquake;

In 2011, three general directorates (general directorate of civil defense, general directorate of disaster affairs, and the general directorate
of disaster emergency)

Were closed down and the disaster emergency management department was established and directly connected to the prime minister.
Provincial directorates of disaster and emergency were established in provinces.

Afad currently operates under the ministry of interior.

1999 marmara depremi sonrasi Rescue opportunities and current

Miidahale imkanlar1 ve mevcut durum; Situation after 1999 marmara earthquake;
2013 yilinda da tiirkiye afet miidahale Turkey disaster response plan in 2013 (tamp)
Planlani (tamp) olusturuldu. Was created.

Kocaeli ve istanbulda belde ve ilge itfaiye Kocaeli and district and district fire
Teskilatlar1 bityiiksehir belediyesine devredildi. Departments in istanbul were transferred

To the metropolitan municipality.

Biiytiksehir belediyesi itfaiye manasinda

Yeniden yapilanmaya gitti. Ekipler tenkolojik Metropolitan municipality went to

Olarak donatildi. Restructuring in the sense of fire. The
Teams were equipped with a psychological

Tiim ilgelere itfaiye birimleri konuglan- Approach.

Durilarak itfaiye tegkilatimiz yapisal olarak

Yeniden diizenlendi. Fire departments were deployed to all
Districts and our fire department was
Reorganized structurally.

1999 marmara depremi sonrasi kocaelinde itfaiye miidahale imkanlar1 ve mevcut durum;
Olasi K.B.R.N. olaylarina karg1 miidahale etmek iizere gebze ve izmit ilge itfaiyelerinde birer tane olmak iizere toplam 2 (iki) adet arindirma
(hazmat) araci tedariki yapildi.

Kimyasal olaylara miidahale noktasinda personele gerekli egitimler aldirildi.

Ilde olugmas: muhtemel su tagkinlar1 igin; motopomp, dalgic pompa ve arama ve kurtarma faaliyetlerinde kullanilmak iizere son teknoloji
ile donatilmus kesici — ayiric1 tedariki yapildi.

OLASI SU BASKINLARINA MUDAHALEDE OLASI SU BASKINLARINA MUDAHALEDE KULLANILAN
KULLANILAN DALGIG POMPA VE MOTOPOMP KESICi- AYIRICI SAYISI
SAYISI
MOTOPOMP 40 KESICI-AYIRICI 23 Adet
DALGIG POMPA 76 JENERATOR (1,59 KWA'’ lik Arag Ustii) 25 Adet
TOPLAM 116 TOPLAM 48 Adet

2

62 KOCAEL.i
BUYUKSEHIR
BELEDIYESi



DEPREM o<—
Kentlesme

Firefighting rescue opportunities and current situation 1n kocaeli after 1999

Marmara earthquake;

In order to intervene against possible incidents, a total of 2 (two) hazmat vehicles were procured, one for each in the fire brigades in
gebze and izmit.

Necessary trainings were given to the personnel at the point of intervention in chemical events.

For floods likely to occur in the province; motor pump, submersible pump and breaker - separator equipped with the latest technology
to be used in search and rescue activities were procured.

NUMBER OF SUBMERSIBLE PUMP AND NUMBER OF CUTTER AND SEPARATOR USED IN
MOTOPOMP USED IN INTERVENTION TO INTERVENTION TO POSSIBLE WATER FLOWS
POSSIBLE WATER FLOWS
MOTOPUMP 40 CUTTER -SEPARATOR 23 Pieces
SUBMERGED PUMP 76 GENERATOR (1,59 KWA Hardtop) 25 Pieces
TOTAL 116 TOTAL 48 Pieces

| (e
{Dev AVM'de =",
DEV TATBIKAT ..

3‘«5 Kocaeli tfaiyesi

2016 vilvmim

= ' - istatistiklerini

vayrnladr

5 BIN OLAYA
MUDAHALE

=g

KOCAEL.i
BUYUKSEHIR
BELEDIYESi



DEPREM PP
Kentlesme

KOCAELI : ITFAIYE DAIRESI BASKANLIGI
BUYUKSEHIR BELEDIYES| MUDAHALE ARAG vePERSONELDAGILIM TABLOSU

I TOPLAM =
S.NO BIRIM ADI ARAG SAYISI PERSONEL BOLGE TOPLAMI
1 ACIL CAGRI MERKEZI = 9 9 Personel
2 [ZMIT ITFAIYE AMIRLIGI 12 69 ~ lzmit Bolgesi
— Itfaiye Gruplar Amirligi
3 KARTEPE ITFAIYE 3 21 15 Arag - 99 Personel
4 KORFEZ ITFAIYE AMIRLIGI 4 30 Kérfez, Bolgest
5 HEREKE MUFREZESI 3 12 tfaiye Gruplar Amirligi
6 DERINCE ITFAIYE 2 8 8 Arag - 60 Personel
i GEBZE ITFAIYE AMIRLIGI 10 44
8 BEYLIKBAGI MUFREZESI 1 15 Gebze Bolgesi
9 CAYIROVA ITFAIYE 2 20 [tfaiye Gruplar Amirligi
10 DARICA ITFAIYE 3 21 18 Arag - 121 Personel
1 DILOVASI ITFAIYE 2 21
12 GOLCUK ITFAIYE AMIRLIGI 4 30
13 KARAMURSEL ITFAIYE 3 2% |, (Gl e
— - Itfaiye Gruplar Amirligi
14 YALAKDERE MUFREZES] 1 6 10 Arag - 78 Personel
15 BASISKELE ITFAIYE 2 18
16 KANDIRAITFAIYE GRUP AMIRLIG 4 2 Kande Ieuiin GrugAsiicigl
4 Arag - 22 Personel
17 CAL MUFREZESI (CEZAEVI YANI) 1 6 1 Arag - 6 Personel
18 GONULLU ITFAIYE MUFREZESI 7 if 7 Arag - 7 Personel
19 iDARI VE GUNDUZ PERSONEL : 10 10 Personel

TOPLAM 63 Arag 403 Personel

FIRE DEPARTMENT
RESCUE VEHICLE AND STAFF DISTRIBUTION TABLE

KOCAELI

BUYUKSEHIR BELEDIYESI

TOTAL
0.NO NAME OF DEPARTMENT NUMBER OF VEHICLES FERSONNEL TOTAL REGIONS
1 EMERGENCY CALL CENTER - 9 9 Personnel
2 IZMIT FIREFIGHTING OFFICE 12 69 Izmit Region
Firefighting Group Directorate
3 KARTEPE FIREFIGHTING DEPARTMENT 3 21 15 Vehicles - 99 Personnel
4 KORFEZ FIREFIGHTING OFFICE 4 30 Kirfez Region
5  HEREKEFIREHOUSE 2 12 P;fifs:ﬁ'l‘g . G
6  DERINCE FIREFIGHTING DEPARTMENT 2 18 e sk
7 GEBZE FIREFIGHTING OFFICE 10 44
8 BEYLIKBAGI FIREHOUSE I 15 @bz Regitis
9 CAYIROVA FIREFIGHTING DEPARTMENT 2 20 Firefighting Group Directorate
10 DARICA FIREFIGHTING DEPARTMENT 3 21 18 Vehicles121Personnel
1 DILOVASI FIREFIGHTING DEPARTMENT 2 21
12 GOLCUK FIREFIGHTING OFFICE 4 30
13 KARAMURSEL FIREFIGHTING DEPARTMENT 3 24 Golctik Region
- Firefighting Group Directorate
14 YALAKDERE FIREHOUSE 1 6 10Vehicles-78 Personnel
15 BASISKELE FIREFIGHTING DEPARTMENT 2 18
Kandira Region
16 KANDIRA FIRE OFFICE GROUP DIRECTORATE 4 22 Firefighting Group Directorate
4 Vehicles - 22Personnel
17 AL FIREHOUSE (NEAR PRISON) 1 6 1 Vehicle— 6 Personnel
18 GONULLU FIREHOUSE il 7 7 Vehicles — 7 Personnel P
19 ADMINISTRATIVE AND DAY STAFF ” 10 10 Personnel
TOTAL 63 \Vehicles 403 Personnel g
—n»
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KOCAELI ITFAIYESI YERLESIM PLANI

ITFAIYE GRUP AMIRLIKLERI
UFREZELER

é KOCAELI 1:100,600
Borinyens Beesiyen

mrnarArl /Rl al sisTFu FRI SFRvIS] - 2n11

1999 marmara depremi sonrasi kocaelinde itfaiye miidahale imkanlar: ve mevcut durum;

Itfaiyecilik mesleginin kamuoyuna tanitilmast, konularinda egitilmis goniilliiler olusturarak yangin ve afetlerle miicadelede
fayda saglamak amacryla 2001 yilindan bu yana;

96 donem halinde 1343 kisiye goniillii itfaiyecilik egitimi verildi.

Her an ulagilabilecek aktif goniillii itfaiyeci sayimiz 110 kisidir.

Firefighting rescue opportunities and current situation in kocaeli after 1999
Marmara earthquake;

Since 2001, with the aim of introducing the profession of firefighters to the public, creating volunteers trained in their subjects
and providing benefit in the fight against fire and disasters;

1343 volunteer firefighters were trained in 96 periods.

The number of active volunteer firefighters that can be reached at any time is 110 people.
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1999 marmara depremi sonrasi kocaelinde itfaiye miidahale imkanlari ve mevcut durum

- gebze mollafenari,

- gebze teknik tiniversitesi,

- ishakeilar,

- akmege,

- araman,

- cebeci

- ve avluburun’daki goniillii itfaiyeci miifrezelerinde birer adet olmak iizere toplam
7 arazdz gonilli itfaiyecilerimiz tarafindan kullanilmaktadur.

- 2012 yihindan beri 79 adet 3 tonluk su tankerleri ilimiz genelinde stratejik noktalardaki
Koylerde konuglandirilmigtir.

Firefighting rescue opportunities and current situation 1n kocaeli after 1999

Marmara earthquake;

- gebze mollafenari,

- gebze technical university,

- ishakgilar,

- akmege,

- araman,

- cebeci

- and avluburun, 1n volunteer fire fighter platoons, totally 7 sprinklers are used by volunteer fire fighters.
- since 2012, 79 units 3-ton water tankers are located in villages in strategic points over the city.

1999 marmara depremi sonrasi kocaelinde itfaiye miidahale imkanlari ve mevcut durum

{limizde bagta yangn bilincinin olugmasini saglamak, arama-kurtarma faaliyetleri igin gerekli gorsel materyellerle seminer ve
uygulamal egitimler vermek tizere itfaieye dairesi bagkanhigimiz 6nleme ve egitim sube miidiirligi tarafindan kobitem
egitim merkezi kurulmus olup, bu merkezde;

- itfaiye temel ve hizmet igi egitimleri,

- tbb (tiirkiye belediyeler birligi ) egitimleri,

2010-2017 yillar1 arasinda 15 tilkeden 141 itfaiyeci, tiirkiye den esitli illerden 1717 itfaiyeci olmak tizere, toplam:1858 itfaiye
personeline egitim verilmistir.

- meslek lisesi itfaiye bolumii meslek dersleri,
- igyeri acil durum ekiplerinin egitimi
- osb itfaiyelerinin temel egitimleri

2017 itibari ile okullar+ igyeri acil durum ekipleri + osb itfaiye ekipleri egitim sayis1: 173.125

1999 marmara depremi sonrasi kocaelinde itfaiye miidahale imkanlari ve mevcut durum
Kobitem training center was established by our fire department's prevention and training department to provide fire awareness in
our province and to provide seminars and practical trainings with visual materials for search and rescue activities, in this center;

- basic and in-service training of firefighters,
- tbb (turkey association of municipalities) trainings,between the years 2010-2017, 141 fire fighters from 15 countries, 1717
firefighters from various provinces of turkey, training was given total 1858 fire fighters.

- vocational high school fire department vocational courses,

- training of workplace emergency teams
- basic training of osb firefighters as of 2017 number of schools + workplace emergency teams + osb fire brigade training: 173.125

2
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Sureg Yonetmi
Acil Durum Plarinin Hazrianmas:

» Mudahale Sureci

Kigisel Korunma Ekipmanian

» Gaz Olgiim Cihazlar

Kultanilan Kigise! Ekipmaniar

» Madellere Yenelik Prosedur Oneris
- Yangin ve Paciama Mudahale Prosedurieri

1999 marmara depremi sonrasi kocaelinde itfaiye miidahale imkanlari ve mevcut durum;

Mudahale Basamakian

DEPREM

Gergegi ve

Kentlesme

<QBITEM

CAp

Binalarin yangingan korunmas: hakkindaki yonetmelik geregince ;

Tiim kamu kurumlari, iniversiteler ve 6zel kuruluglarin basta yangin ve diger afetlere hazirlikli olmasi igin projelendirme

ve denetim hizmetleri siirdiiriilmektedir.

Akut, mag, gesotim, akademi, ihh, yeditepe tiniversitesi ile ortak galisma protokolleri yapilarak afet ve acil durumlarda

birlikte calisilmaktadir.

Firefighting rescue opportunities and current situation 1n kocaeli after

1999 marmara earthquake;

In accordance with the regulation on fire protection of buildings;

Qin order to prepare all public institutions, universities and private institutions for fire and other disasters, project planning

and supervision services are in progress.

Qin cooperation with acute, mag, gesotime, academy, ihh, yeditepe university, working protocols are made together in disaster

and emergency situations.
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1999 marmara depremi sonrasi kocaelinde itfaiye miidahale imkanlar1 ve mevcut durum;

Hizli organize olarak afet ve acil durumlarda etkin miidahale igin, itfaiye dairesi bagkanhgimiz énciiligiinde 12 ilge belediyesi,
isu, ulagim, toplu tagima ve zabita dairesi bagkanliklar: ile ortak caligma yapilmaktadir.

Olas1 deprem ve depremin tetikledigi ikincil afetlere miidahalede kullanilacak enkaz kaldirma, hafriyat, tasgima isleri igin ulagim
dairesi bagkanlig1 is makinalar1 yeterli sayida tedariki yapilmugtur.

Imar ve sehircilik dairesi bagkanligimiz tarafindan resmi hafriyat sahalar1 denetim ekibi, arag takip sistemleri (gps) ile
denetimi yapilmaktadur.

Firefighting rescue opportunities and current situation 1n kocaeli after

1999 marmara earthquake;

For fast and effective response in disasters and emergencies, joint work is carried out with 12 district municipalities, isu,
transportation, public transport and police departments under the leadership of our fire department.

A sufficient number of construction machinery was provided for debris removal, Earthmoving and transportation works to be
used in response to possible earthquakes and secondary disasters triggered by the earthquake.

Zoning and urban planning department by the official excavation sites inspection team, vehicle tracking systems (gps) is controlled.
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2016-2017 iCMAL BiRIiM
ULASIM DAIRESI BASKANLIGI 79 ADET
KIRALAMA iHALESINDEKi ARACLAR 105 ADET
GENEL TOPLAM 184 ADET
ARAC DURUMU RESMi KURUM VE iSTIRAKLER HTiYAC HALINDE TEMIN EDILECEK
ARAC DURUMU) 21 ADET
YUKLENICI FIRMALARDAN GELEN ARAGLAR (iHTiYAC HALINDE
TEMiNDILECEK ARAC DURUMU) 9 ADET
iHTIYAC HALINDESENEL TOPLAM 214 ADET
ULASIM DAIRESI BASKANLIGI PERSONELI 235 Kisi
KIRALAMA iHALESINDEKi PERSONEL 157 Kisi
GENEL TOPLAM 392 Kisi
RESMi KURUM VE iSTIRAKLER (IHTIYAC HALINDE TEMIN EDILECEK
PERSONEL DURUMU ARAC DURUMU) 128 Kisi
YUKLENICi FIRMALARDAN GELEN ARACLAR (iHTiYAC HALINDE
TEMiNDILECEK ARAC DURUMU) 30 Kigi
iHTIYAC HALINDESENEL TOPLAM 550 KiSi
ULASIM DAIRESI BASKANLIGI YAKIT SARFIYATI
KIRALAMA IHALESINDEKI YAKIT SARFIYATI
RESMIi KURUM VE ISTIRAKLERIN YAKIT SARFIYATI
AKARYAKIT DURUMU TRAKTORLER
YUKLENICi FIRMALARDAN GELEN ARACLARIN SARFIYATI
GENEL TOPLAM
TAHMINI 350000 LT
2016-2017 SUMMARY UNIT
DEPARTMENT OF TRANSPORTATION 79 UNITS
RENTAL TENDER TOOLS 105 UNITS
GENERATOTAL 184 UNITS
VEHICLE STATUS OFFICIAL INSTITUTIONS AND SUBSIDIARIES (VEHICLE STATUS TO BE
PROVIDED IN NEED). 21 UNITS
VEHICLES FROM CONTRACTING COMPANIES (VEHICLE STATUS TO BE
PROVIDED IN NEED). 9 UNITS
GENERAL TOTAL OF VEHICLES IN NEED 214 UNITS
DEPARTMENT OF TRANSPORTATION 235 PEOPLE
RENTAL TENDER STAFF 157 PEOPLE
GENERATOTAL 392 PEOPLE
OFFICIAL INSTITUTIONS AND SUBSIDIARIES (VEHICLE STATUS TO BE
STAFF STATUS PROVIDED IN NEED). 128 PEOPLE
VEHICLES FROM CONTRACTING COMPANIES (VEHICLE STATUS TO BE
PROVIDED IN NEED). 30 PEOPLE
GENERAL TOTAL OF PEOPLE IN NEED 550 PEOPLE
FUEL CONSUMPTION OF TRANSPORT DEPARTMENT
FUEL CONSUMPTION IN RENTAL TENDER
FUEL CONSUMPTION OF OFFICIAL INSTITUTIONS AND AFFILIATES
FUEL STATUS TRACTORS
CONSUMPTION OF VEHICLES FROM CONTRACTING COMPANIES
GENERAL TOTAL
PREDICTED 35000017
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2016-2017 iCMAL BiRIM
IS MAKINALARI SAYISI 458 ADET
iLC.E BELEDIYELER VE
KARAYOLLARI SEFLIGI | YARDIMCI MALZEMELER (JENERATOR, KESICI, AYIRICI, MOTOPOMP,
AGA(; KESME, BETON KESME KOPMRESOR V.S) 20
2016-2017 SUMMARY UNIT
NUMBER OF CONSTRUCTION MACHINES 458 UNITS
DISTRICT MUNICIPALITIES | AUXILIARY MATERIALS {GENERATOR, CUTTER, SEPARATOR,
AND HIGHWAYS MOTOPOMP, WOOD CUTTING, CONCRETE CUTTING CUPMRESSOR
ETC) 70

1999 sonrasi biiyiiksehir belediyesi is makinalar:1 miidahale imkanlari ve mevcut durum

isu genel miidiirligii

Afette gorevlendirilen personel sayisi

Gorevli asil personel : 170 kisi

Gorevli yedek personel : 90 kisi

Toplam : 260

Metropolitan municipality machinery response opportunities after 1999 and current situation

isu general directorate

Number of staff assigned in disaster

Principal staff : 170 people
Reserve staff : 90 people
Total : 260

i
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1999 sonrasi biiyiiksehir belediyesi is makinalar1 miidahale imkanlar1 ve mevcut durum
Isu genel miidiirliigii

Ara¢ durumu

98 adet arag afet planlamasinda gorevlendirilmistir. Bu araglardan S arag gegici su temininde igmesuyu tankeri olarak
kullanilmaya uygundur.

Metropolitan municipality machinery response opportunities after 1999 and current situation

Isu general directorate

Vehicle status

98 vehicles are assigned in vehicle disaster planning. 5 vehicles of these vehicles are suitable to be used as drinking water
tanks in temporary water supply.

2013 yilinda (tamp) tiirkiye afet miidahale plani olusturuldu.
Ankara merkezde 28, illerde 26 ana hizmet grubu olusturuldu.

Olusturulan 26 hizmet grubundan; yangin hizmet grubu ile defin hizmet grubunun ana ¢6ziim ortagy, olan Kocaeli
Biiytiiksehir Belediyemiz, diger 24 hizmet grubunun da destek ¢6ziim ortag: olarak planda yer almaktadur.

In 2013 (tamp) turkey disaster response plan was created.
28 main service groups were established in the center of ankara and 26 in the provinces.

As the main solution partner of the fire service group and burial service group, Kocaeli Metropolitan Municipality is
among the 26 service groups established as a support solution partner for the other 24 service groups.
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Kocaeli bitksehir belediyesi, kocaeli tamp planinin hem hazirlik agamasinda, hem operasyonel, hem lojistik hemde finans

asamasinda gorevlidir.

Kentlesme
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Yani kocaeli tamp plan1 bityiiksehir belediyesinin arag ve personel destegi ile islerlik kazanacaktir.

Kocaeli bitksehir municipality is in charge of the preparation phase of kocaeli tamp plan and operational, logistic and

finance stages.

In other words, the kocaeli tamp plan will become operational with the support of vehicles and personnel of the

metropolitan municipality.

Tamp kocaeli
Afet acil durumlarda
Destek iller listesi
. 1.GRUP DESTEK iLLER BOLGE . ARAMA-KURTARMA
IL ADI iLLERi+KOMSU iLLER 2.GRUP DESTEK ILLER BiRLIK MUDURLUGU
BURSA
KOCAELI'YE EDIRNE
DESTEK KTIEﬁiLéADT(: | TEi(i:QLI;JAG ANKARA
VERECEK ISTANBUL ESKISEHIR
iLLER
YALOVA
SAKARYA
BURSA
KOCAELI'NIN EDIRNE
DESTEK KIRKLARELI
VERECEGI TEKIRDAG ZONGULDAK
iLLER YALOVA
SAKARYA
Tamp kocaeli
Disaster emergency
Support provinces list
NAME OF 1st GROUP SUPPORT PROVINCES | 2nd GROUP SUPPORT| RESEARCH AND
PROVINCE REGIONAL PROVINCES + PROVINCES RESCUE UNION
BURSA
EDIRNE
PROVINCES TO KIRKLARELI BOLU
SUPPORT TEKIRDAG TEKIRDAG ANKARA
KOCAELI ISTANBUL ESKISEHIR
YALOVA
SAKARYA
BURSA
CIRKLAREL
KOCAELI WILL . , ZONGULDAK
SUPPORT TEKIRDAG
YALOVA
SAKARYA
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Dilek ve temenniler

Hali hazirda daginik olan mevzuatlarin bir mevzuat altinda birlestirilmesi.

5902 sayili afad kanunu ile olusturulan daire bagkanliklar1 yeniden gézden gegirilmeli.

- afad miidahale hizmetleri dairesi bagkanhgy, itfaiye ye verilmeli,

- miidahale hizmetlerinin tiimii (arama-kurtarma birlikleri, organize sanayi bélgesi itfaiyeleri, ormaniye itfaiye ekipleri)

arag ve personelleri ile birlikte Biiyiiksehir Belediyeleri itfaiyelerine devredilmeli.

Ilcelerde de kriz merkezlerinin ¢alistirilabilmesi icin, ilge afet ve acil durum miidiirliikleri kurulmali.

‘Wishes and desires

Combining already dispersed legislation into one.
Department of afad created by the law no. 5902 should be reviewed.

- afad intervention services department should be given to the fire department,
- all response services (search and rescue units, organized industrial zone firefighters, forestry fire brigade teams) should be
transferred to the fire brigade of metropolitan municipalities with their vehicles and personnel.

District disaster and emergency directorates should be established in order to
Employ crisis centers in districts.

Dilek ve temenniler

Cevre ve sehircilik bakanligy, caligma sosyal hizmetler ve aile bakanliklarinca yapilmasi istenilen acil durum planlar
bu bakanliklardan alinarak Afad bagkanligina devredilmeli. Sivil savunma planlari, sabotaj planlar1 ve afet acil
durum eylem planlar1 birlestirilerek bir plan haline getirilmeli.

Kurum planlarinin da il afet miidahale planlalarina dahil edilmesi,
Tamp planinin mevcut haliyle uygulanabilirligi ¢ok zor. Tamp planinin yeniden
Gozden gegirilerek uygulanabilir hale getirilmesi.

- ozellikle kisiler degil kurumlar dikkate alinarak hazirlanmal.
- Afet il mudirlikleri planin sadece yonetim alaninda yer almaly, ytirtitme alaninda yer almamali.

‘Wishes and desires

Emergency plans to be made by the ministry of environment and urbanism, labor social services and family ministries
should be taken from these ministries and transferred to afad presidency. Civil defense plans, sabotage plans and
disaster response plans.

Incorporation of institution plans into provincial disaster response plans,
The current implementation of the tamp plan is very difficult. Revise the tamp plan and make it applicable.

- should be prepared taking into account the institutions and not the individuals.
- provincial directorates of disaster should only be in the management area of the plan and not in the executive area.
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Gerek masabag, gerek se icra tatbikatlarin mahallelere kadar yayginlastirilarak gergeklestirilmesi. Tatbikatlara itafaiye ve 112 acil
ambulans ekiplerinin de dahil edilmesi,

Afad kanununda «afet goniilliisii> yonetmeligi hazirlanarak, konusunda egitimli ve deneyimli afad goniilliilerine miidahale

imkani verilmeli,

- Miidahalede gorev alan goniilliilere asgari ticretin 1/30 oraninda ticret ddemesi yapilmas,

- Gonilliler afet ve acil duruma miidahale siiresince kurumlarinca goérevli izinli sayilmalari,

- Afet ve acil durumlara miidahale siirecinde gegen mesainin, afet acil durum yénetim bagkanlig: biitcesinden ilgili kuruma
ddemesinin yapilmast.

- Ilgili kurumun da is giicii kayb1 énlenmis olacaktur.

And spreading both desk and executive exercises to the neighborhoods.
Including fire brigade and 112 emergency ambulance teams 1n exercises,

In afad law, disaster volunteer regulations should be prepared and educated and experienced <afad volunteers> should be given the
opportunity to intervene,

- Paying 1/30 of the minimum wage to the volunteers involved in the intervention,

- Volunteers during disaster and emergency response to be considered on leave of absence by the

- Overtime during the response to disasters and emergencies,

- Payment of the disaster emergency management budget to the relevant institution.

- Loss of labor of the relevant institution will be prevented.

- Tamp planinin mahalli diizeye yayilarak ¢evreyi tanryan mahalle muhtari, 6gretmen, camii imami, mahalle afet goniillileri ve
karakol amirliklerinin planlamada aktif hale getirilmesi,

- Afadlarda denetim mekanizmasi ¢aligtiriimali.

- Denetimler yapilirken siyaset tistii hareket edilmelidir.

- Tamp planinda gérevli ana ¢oziim ortagi kurum yéneticilerinin, afad bagkanlig: tarafindan yillik denetime tabi tutularak yapilan
afet hizmetleri, plan giincellemeleri ve arag-gere¢ donanimi hususunda hesap verebilirlikleri saglanmali, bunu yerine getirmeyen

yoneticilere belirli bir ceza uygulamasinin mutlaka afad kanununa konulmasinin uygun olacagim disiiniiyoruz.

To make the tamp plan active at the local level by planning neighborhood headman, teacher, mosque imam, neighborhood disaster

volunteers and police headquarters in planning,
Control mechanism should be run in the afad. Supervision should be acted on while conducting audits.

The managers of the main solution partner in the tamp plan should be accounted for the disaster services, plan updates and equipment

provided by the afad chairmanship, and we think that it is appropriate to put a certain penalty application in the afad law.

Afet Planlamalar:

Ekip Calismasi Giiven
Team Work Trust

AFETSIZ GUNLER TEMENNISIYLE ....
TESEKKURLER

WISHING DAYS WITHOUT DISASTERS....
THANKYOU

Sebat
Zorlu Miicadele

Challenging Response

Persistence
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Professor Susan KLEIN

Afet Sonrasi Psikososyal Bakim I¢in Kanita Dayali Bir Yaklagimla Iligkili Aragtirma Zorluklari

Research Challenges Associated with an Evidence-based Approach to Post-Disaster Psychosocial Care

Dogal afetler, etkilenen popiilasyonun psikososyal refahi tizerinde 6nemli bir etkiye neden olan birkag
kontrol edilemeyen faktorle birlikte ani, beklenmedik ve karmagik olaylardir. Insani yardimdan kurtulanlara

yardim etme ¢abalar1 yeniden yapilanma ve toparlanma tizerine odaklanirken, ampirik veriler, felaketten
etkilenen bolgelerde psikososyal hizmet sunumuna kanita dayal bir yaklagim saglamak igin 6n koguldur.
Bununla birlikte, felaket aragtirmasi, diger aragtirma alanlarinin gogundan farklidir, ¢iinkii genellikle iyi organize olmus bir aragtirma stratejisine
hazirlanmak igin yeterli zamanin olmadig bir aciliyet ve kaygi duygusundan kaynaklanmaktadir. Son 30 yilda afet aragtirmasi alaninda 6nemli
bir artig olmasina ragmen, bu tiir olaylarin psikososyal etkisinin degerlendirilmesine odaklamilmis olmasina ragmen, yiiksek kaliteli ve sistematik
aragtirmalarin yapilmas, biiytik bir felaketten sonra aniden ortaya ¢ikan lojistik, metodolojik, kiiltiirel ve etik zorluklar nedeniyle belirsiz
kalmaktadir. Bu sunum, 8 Ekim 2005 tarihli Pakistan Kesmir depreminden sonra aragtirmalar yaparken edinilen deneyimlerden alinan

dersler baglaminda bu dért temel zorlugu ele aldi; 82.000 6liim, 200.000 kurtulan yarah ve etkilenen niifusun 3,5 milyonu evsiz kalmasina
neden olan 6denen bedel. Depremin merkez iissi, %70'i uzak ve kirsal yerlerde yagayan 3.6 milyon niifuslu AJ&K bolgesinde bulunuyordu.
Ayni zamanda uzun bir ¢atisma ge¢misi olan bir alandir. AJ&K bolgesindeki 90.000 ila 230.000 kisi yer degistirdi, cogu ya planlanan ya da
vardiya kamplarina yerlestirildi. Lojistik zorluklar s6yle degerlendirildi: aragtirma yapmak i¢in finansmanin sinirlihigy; altyaprya biyiik zarar
gelmesi ve idareden onay alinmasi nedeniyle felakete erigimin etkilenmesi. Metodolojik zorluklar asagidakiler agisindan vurgulanmigtir:
aragtirma amag ve hedeflerine uygun olarak gergekgi bir tasarimin saglanmas; yeterli bir 6rneklem biyiikliigii elde etmek ve yeniden
travmatizasyon riskini en aza indirmek ve dogal iyilesmeyi kolaylastirmak igin degerlendirme konularini dikkate almak. Kiiltiirel

zorluklar agagidakileri kapsadi: psikiyatrik rahatsizligin ifadesi; yardim beklentileri; benligin farkli kavramlari; cinsiyet ve cehalet.

Etik zorluklar agagidakileri kapsamustir: “ilk olarak, zarar vermeme” ilkesine uymak; etik onayi ve bilgilendirilmis onami almak ve travma
sonrasi stres bozuklugu ve ruh sagligi sorunlar: gelistirme riski altinda bulunan bireylerin en iyi sekilde nasil yonetilecegini belirlemek.

Bu sunum, ileride afet sonrasi psikososyal bakimin saglanmasinin temelini olusturan, kanita dayal bir yaklagimi tegvik etmenin bir yolu

olarak, aragtirma egitimi ve tilkeler aras igbirligi cabalarini kolaylagtirmak i¢in daha fazla finansal yatirim ihtiyacinin vurgulanmasiyla
sonuglanmigtir.

Research Challenges Associated with an Evidence-based Approach to Post-Disaster Psychosocial Care

Natural disasters are sudden, unexpected and complex events with a number of uncontrollable factors that result in a significant impact
on the psychosocial wellbeing of the affected population. As humanitarian efforts to assist the survivors focus on reconstruction and
recovery, empirical data is the prerequisite for enabling an evidence-based approach to psychosocial service provision in disaster-affected
areas. However, disaster research differs from most other fields of enquiry because it commonly derives from a sense of urgency and
concern in the absence of adequate time to prepare for a well organised research strategy. Although there has been a substantial
increase in the field of disaster research over the past 30 years with a focus on assessing the psychosocial impact of such events, the
conduct of high quality and systematic research remains elusive by virtue of the logistical, methodological, cultural and ethical
challenges that suddenly emerge following a major disaster. This presentation addressed these four key challenges within the
context of lessons learned from experience gained in conducting research following the Pakistan Kashmir earthquake of 8th
October 2005; the human toll for which resulted in 82,000 deaths, 200,000 injured survivors, and 3.5 million of the affected population
being left homeless. The epicentre of the earthquake was located in the AJ&K region comprising a population of 3.6 million, 70% of
whom lived in remote and rural locations. It is also an area that has a long history of conflict. Between 90,000 to 230,000 people in
the AJ&K region were displaced, with many being accommodated in either planned or make shift camps. Logistical challenges were
considered in respect of: the limited availability of funding for conducting research; accessibility to the disaster affected region due to
substantial damage to the infrastructure, and seeking approval from the administration. Methodological challenges were highlighted in
terms of: ensuring a realistic design in accordance with the research aims and objectives; obtaining a sufficient sample size, and
considering assessment issues to minimise the risk of re-traumatisation and facilitate natural recovery. Cultural challenges covered
differences in: the expression of psychiatric distress; expectations of help; different notions of the self; gender, and illiteracy.

Ethical challenges covered the importance of: observing the principle of 'first, do no harm'; obtaining ethical approval and informed
consent, and determining how best to manage individuals who are identified as being at risk of developing post-traumatic stress
disorders and mental health problems. This presentation concluded by emphasising the need for more financial investment to facilitate
research training and cross-national collaborative endeavours as a means of promoting an evidence-based approach that underpins

the provision of post-disaster psychosocial care in the future.

2

KOCAEL.i 75
BUYUKSEHIR
BELEDIYESi



CALISTAY DUZENLEME

KURULU

76

Gékmen MENGUC

1972 Kars dogumlu. {1k, orta ve lise egitimini Ankara’da tamamladiktan sonra, iiniversite egitimini
Gazi Universitesi Miih. ve Mim. Fakiiltesi Sehir ve Bélge Planlama boliimiinde tamamladi. 1995-
2001 yillart arasinda Izmit Bilyiiksehir Belediyesi Alt Kademe Belediyesi olan Bekirpasa Belediyesi
APK ve Imar Miidiirliigiinde Sehir Plancisi, 2001-2002 yillar1 arasinda Edirne il Cevre
Miidiirliigiinde Sehir Plancisi, 2002-2004 yillar1 arasinda izmit Biiyiiksehir Belediyesi Alt Kademe
Belediyesi olan Bekirpasa Belediyesi APK Midiirliiglinde APK Miidiirii olarak gorev yapti. 2004
yilinda geldigi Biiyiiksehir Belediyesinde Imar Daire Baskani olarak gérevlendirilmis ve 2014 yili
itibari ile Genel Sekreter Yardimcisi olarak gorevine devam etmektedir. Evli ve 2 ¢ocuk babasidir.

Osman GUNLER

1980 Yilinda Erzurum’da dogan Giinler, ilkokulu kdyiinde, orta ve lise egitimini Erzurum’da
tamamladi. 2004 yilinda Karadeniz Teknik Universitesi Mimarlik béliimiinden mezun oldu. 2004-
2005 yillar1 arasinda Istanbul/Tuzla/ Akfirat Belediyesinde gorev aldi. 2005-2008 yillar1 arasinda
ISKi Genel Miidiirliigii Plan Proje Dairesi Baskanliginda proje tasarlanmas, kontrolii ve denetimi
gorevlerinde bulundu. 2008-2012 yilar1 arasinda Gebze Belediyesine tayinen atanarak imar ve
Sehircilik Miidiirliigiinde, proje kontrol ve ruhsat sefi, imar Miidiir yardimcilik gérevlerinde
bulundu.

Mayis 2012 itibariyle Kocaeli Biiyiiksehir Belediyesine tayinen atanarak Imar ve Sehircilik Dairesi
Baskanliginda imar Isleri Sube Miidiirii olarak géreve baslayan Giinler 2014 Agustos ayu itibari ile
Imar ve Sehircilik Dairesi bagkani olarak gérev yapmaktadir. Ayrica GYTE Mimarlik Fakiiltesinde
yliksek lisans egitimine devam etmekte olan Giinler, evli ve 2 ¢ocuk babasidir.

Mustafa CEVHER

1989 yilinda Yildiz Universitesin, Kocaeli Miithendislik Fakiiltesi, Jeofizik Mithendisligi bélimiinden
mezun oldu. DSI ve Nuh ¢imento tesisleri olmak tizere kamu kurum ve kuruluslarinda zemin kaya
mekanigi labaratuvar deneyleri, deprem riski, jeoteknik arastirmalar, miihendislikte bilgisayar
program ve uygulamalari ile hazir beton tretimi inceleme ve dayanimi konularinda ¢alismalar yapti.

Bayindirlik ve iskan Bakanliginca 4708 Sayili yapi denetimi hakkinda kanun geregince verilen
zemin deneyleri konusunda labaratuvar denetgci belgesine sahip olup cesitli ulusal ve uluslararasi
bilimsel dergilerde yayinlanmis “Deprem Tehlikesi Hasar Azaltma Calismalar1 ve Zemin
Arastirmalar1” konusunda makaleleri bulunmaktadir.

Mehmet SANCILI

1971 yilinda Giiriin’de dogan Sancily, liseyi izmit Motor Teknik Lisesi, {iniversiteyi Yildiz
Universitesi, Kocaeli Mithendislik Fakiiltesi Jeofizik Mithendisligi béliimiinde tamamlamis olup, A
sinifi is giivenligi uzmanidir.

Mayis 2006 tarihinden itibaren Kocaeli Biiyiiksehir Belediyesi Imar ve Sehircilik Daire Baskanlig
Zemin ve Deprem Inceleme Sube Miidiirliigii’nde teknik personel olarak calismakta olup Sekapark
kiiltiir alaninda kurulu bulunan Sismolojik izleme ve Deprem Egitim Merkezi kurucu sefligi
yapmistir. (2010-2013)

KOCAEL.i
BUYUKSEHIR
BELEDIYESi



Onur KASAP

1985 Kocaeli dogumlu. ilk ve orta 6grenimini Kocaeli’de tamamlad. 2011 yilinda Kocaeli
Universitesi Jeofizik Mithendisligi béliimiinden mezun oldu. 2017 yihnda Kocaeli Universitesi
ingaat teknikerligi boliimiinden mezun oldu.

2010-2012 yillar1 arasinda Kocaeli Biiyiiksehir Belediyesi itfaiye Daire Baskanhgi, 2012 yilindan
itibaren de Imar ve Sehircilik Daire Baskanligi Zemin ve Deprem Inceleme Sube Miidiirliigiinde
kontrol miithendisi olarak gérev almaktadir. Ayrica kamu teknik bilirkisisi olarak ¢alismaktadir.

Burcu KELES

1980 yilinda Kars’ta dogdu. ilk, orta ve lise egitimini Istanbul’da tamamladiktan sonra 2003 yilinda
Kocaeli Universitesi Jeoloji Mithendisligi béliimiinden mezun oldu.

2009 yilindan itibaren Kocaeli Biiyiiksehir Belediyesi imar ve Sehircilik Daire Baskanligi Zemin ve
Deprem Inceleme Sube Miidiirliigii'nde jeoloji mithendisi olarak gérev yapmaktadir. Ayni zamanda
B sinifi is glivenligi uzmanidir.

KOCAEL.i 77
BUYUKSEHIR
BELEDIYESi



L

KOCAEL.i
BUYUKSEHIR
BELEDIYESI

CALISINCA OLUYOR

DEPREM

Gergegi ve

Kentlesme

IMAR ve SEHIRCILIK DAIRESI BASKANLIGI
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