
Within the scope of the project, there are 11 different seismogenic tsunami scenarios while 3 scenarios are determined depending on the submarine landslides. From these sources, 44 different tsunami scenarios were modeled and their effects on the coasts were

compared. In modelling, 42 m spatial resolution for the Marmara Sea and 5m - 7m spatial resolution for each district on the coastline are used. In coastline modelling, actual building stock, roads and infrastructure facilities are prepared within a database and used as

input in spatial vulnerability and evacuation resilience analyses. The level of resolution used within the scope of the project is a first among the tsunami modeling, vulnerability and hazard analysis projects for mega-cities in the world. Wave formation and progression

based on submarine landslide in the project was executed with TWO LAYER (Tohoku Univ. Imamura, Imteaz, 1995) model. Tsunami Model is calculated with NAMI DANCE software. Also, Tsunami vulnerability and risk analyses were performed with MeTHuVA method.

The simulations showed that tsunami waves can reach the coasts of Istanbul in 7 minutes. According to the results of the analysis, there are water discharge areas up to 3000 m through some stream beds and tsunami flow depths reach up to 20 m in certain parts of

the coastline. Within the project, it has been determined how tsunami waves affect the various assets such as schools, hospitals and public places in the flood zone.

TSUNAMI RESILIENT ISTANBUL-SuReIST
Contact: ahmet.tarih@ibb.gov.tr

Ahmet Tarih (1), Emin Yahya Menteşe (1), Osman Kılıç (1), Mahmut Baş (1), Sema Kara (1), Özge Uzunkol (1),

Ahmet Cevdet Yalçıner (2), Mehmet Lütfi Süzen (3), Gözde Güney Doğan (2), Duygu Tüfekçi Enginar (3)

(1) Istanbul Metropolitan Municipality, Directorate of Earthquake and Ground Research (osman.kılıc@ibb.gov.tr)    

(2) Middle East Technical University, Department of Civil Engineering, Ocean Engineering Research Center; Ankara; Turkey; (yalciner@metu.edu.tr),

(3) Middle East Technical University, Department of Geological Engineering; (suzen@metu.edu.tr) 

İstanbul has been hosting many different civilizations throughout history and has become a center of trade, economy and tourism with its rich and strategic position in terms of its historical, cultural and regional characteristics. Besides, as a result of climate change

induced heavy and sudden precipitation and especially earthquake, İstanbul is exposed to different hazards such as floods, landslides and coastal deformations. When we look at the records of the previous period, it is seen that the earthquakes in the Marmara Sea

caused serious losses in the city. In recent years, central and local governments have been developing projects to reduce the physical risks associated with disaster. But a critical ignored issue is tsunami disaster that could threaten coastline. There are critical

structures that can be exposed to tsunami impacts on the shores of the Marmara Sea. The most important reason for not taking the necessary measures for these structures is the limited and low probability of tsunami occurrence due to seismic activity in Istanbul.

However, if the stability of the three different critical submarine landslides close to the coastline due to seismic activity deteriorates, it is considered that tsunami events are inevitable. According to historical records, 30 of the 90 tsunami events affecting the coasts of

Turkey occurred in the Marmara Sea. Especially in 1509 and in the 1894 earthquakes, tsunami waves caused excessive damages in İstanbul coastline. Simulation of tsunami effects in Istanbul was first realized in 2007 and its results started to be reflected in spatial

plans. After this date, high resolution bathymetry and digital elevation models were produced for Marmara Sea and coastline with the national and international projects. In addition to such studies, new tsunami sources were put forward with MARSITE (2016) and

MARDİM SATREPS (2018) projects. Moreover, as a result of new experiences gained from the 2004 Indian Ocean and the 2011 Tohoku Tsunami disasters, significant improvements have been made in both software and hardware technologies in numerical tsunami

modeling tools. Based on these new findings, tsunami analyses were renewed in 2018 with high quality and resolution bathymetric data, revised coastal structure, new building stock and infrastructure data.
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Risk reduction efforts constitute the third stage

of the SuReIST Campaign. It is designed for

the implementation of structural and non-

structural solutions identified within the

framework of the Tsunami Action Plan.

Non-structural measures such as risk

awareness programs, evacuation drills, legal

improvements, development of web portal,

production of education materials and capacity

building activities are expected to be

implemented based on the procedures defined

in Tsunami Action Plan. These activities are

predicted to start with the beginning of 2020.

Applicability evaluation and location selection

of structural measures such as tsunami

barriers, evacuation towers, evacuation routes,

sign and siren systems, early warning system,

evacuation corridors, road elevation and green

belt generation will be determined within the

Action Plan.

All these identified measures that are

prioritized for each district, which are bound to

the shore and has tsunami induced risk, will be

implemented with the contribution of the

relevant stakeholders.

Based on the outputs of the project

“Tsunami Modeling, Vulnerability and Hazard

Analysis in the Marmara coast of İstanbul

Province” completed in 2018; Tsunami

Action Plan was initiated and planned to be

completed in 2019 in order to minimize of

the potential losses of a tsunami that may be

effective throughout Istanbul.

1. Stakeholder Analysis

 Determination of the responsible institutions and

organizations related to the reduction of possible

tsunami losses

 Identification of responsible institutions and

organizations whose assets are expected to be exposed

to tsunami inundation

 Organizing a stakeholder workshop for informing the

relevant institutions about the tsunami sourced risk in

Istanbul.

 Implementation of stakeholder surveys in order to

determine the structural and non-structural fragility

levels that constitute the current risk.

2. Compilation of Scientific Studies – Revision of

Literature

 Compilation of all scientific studies related to the

reduction or elimination of tsunami hazard to establish

the scientific basis for the measures to be determined

within the action plan

 The review will establish connection with other studies

of DEGRE: i) Updating of Earthquake Loss Estimation

Analyses and ii) Research of Social Vulnerability Against

Disasters in Istanbul. By that, tsunami vulnerability

analyses will be related with earthquake loss data and

social dynamics of the exposed population.

3. Lessons Learned from Past Tsunami Events

 Compilation of the factors that determine level of losses,

losses and specifications by compiling examples of

tsunamis occured in the world and Turkey.

4. Investigation, Compilation and Reporting of

International, National and / or Local Approach,

Framework and Guidelines

 Compilation of the approaches adopted by the institutions

and organizations for reducing the tsunami induced risk,

the actions they have taken and the implementation

guidelines.

5. Determination of Risk Reduction Actions and

Verification with NAMI DANCE and METHUVA Methods

 Determination of structural and non-structural measures

that should be taken to reduce the tsunami sourced risk

in Istanbul Province.

 Validity of the proposed actions will be examined via

NAMI DANCE and METHUVA approaches and based on

the validation results, proposed actions will be revised in

order to achieve the most efficient measure.

 As a result of the evaluations, determination of final

measures and district based prioritization of these

actions will be provided.

 District-based information forms will be composed that

include maps of the region, alternative evacuation routes

and risk-reducing behavior directives for the effected

population.

6. Creation of Application Quidelines

 Describe the detailed implementation steps needed for

each action

 Determination of responsible organizations of actions

 Preparing of guiding documentation that includes

approximate application durations, procedures and draft

designs such as sketches, drawings and plans.
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%

Ataköy 2-5-6. kısım 9.99 3.24 940850 1.238 76.01

Sakızağacı 9.49 5.26 257125 0.382 67.26

Ataköy 1. kısım 7.60 2.78 409000 0.722 56.67

Yeşilyurt 9.82 3.09 307600 0.697 44.11

Yenimahalle 4.88 2.64 69150 0.233 29.66

Ataköy 3-4-11. 

kısım
6.25 0.78 122275 0.643 19.00

Zeytinlik 7.78 3.79 53425 0.289 18.49

Osmaniye 5.05 1.05 395175 2.387 16.55

Cevizlik 7.02 3.81 26625 0.187 14.24

Basınköy 12.47 5.31 213575 1.555 13.74

Ataköy 7-8-9-10. 

kısım
5.01 1.12 139375 2.046 6.81

Şenlikköy 13.59 5.38 199450 3.002 6.64

Yeşilköy 13.83 3.24 86640 13.258 6.54

Kartaltepe 2.98 1.05 56700 1.340 4.23

Zuhuratbaba 3.61 2.37 8250 1.843 0.45

0

10

20

30

40

50

60

70

80

Inundation Area

District House Schools Official Factory Production Commerce Electricity
Exposed

buildings

Ataköy 1. kısım 14 0 0 0 0 18 0 32

Ataköy 2-5-6. 

kısım
176 10 4 0 0 25 3 218

Ataköy 3-4-11. 

kısım
77 5 2 0 0 2 0 86

Ataköy 7-8-9-

10. kısım
2 0 29 0 0 1 0 32

Basınköy 20 0 10 4 0 30 1 65

Cevizlik 89 1 0 0 0 2 0 92

Kartaltepe 0 0 0 12 0 0 0 12

Osmaniye 4 0 6 0 0 2 0 12

Sakızağacı 82 0 0 0 0 6 0 88

Şenlikköy 5 1 1 0 0 5 0 12

Yenimahalle 63 1 0 28 0 4 0 96

Yeşilköy 201 6 15 0 4 6 0 232

Yeşilyurt 30 0 1 0 0 13 0 44

Zeytinlik 40 0 0 1 0 4 0 45

803 24 68 45 4 118 4 1086
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