
MAN HAS ALWAYS BEEN ATTRACTED TO THE COAST 

AND THE SEA.

FOR THOUSANDS OF YEARS, A LARGE PORTION OF THE 
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SOURCE of LIFE
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OUR EXPERTISE

Marine Hazards and Tsunamis, Warning Systems, 

Numerical and Physical Modeling, Disaster 

Management, Mitigation Strategies, Coastal Engineering, 

Coastal Zone Managemet, Marine structures, Ocean

Engineering, Planning and Design of Coastal structures, 

Wave Hydrodynamics, Statistical Analysis, Societal 

Impacts , Wind and Wave Climate

GOAL
Resilient Societies 

against Tsunamis  and Marine Hazards

Curtesy of  Ayvazovsky



TITLES OF METU CONTRIBUTIONS TO THE PROPOSAL ON MPAs
• Temporal and Spatial Structure of Natural and Biollogical Resources in GIS Environment of Selected

MPAs including climate change as a parameter

• Preparadness Against Possible Marine Hazards

• Offshore Wind Turbines, Applications and their Better Performance

• Stock taking analysis-legistative

• Guidelines (including legistlation)

• Management Strategies

• Local to Basin Wide Networking of MPAs

• Participation Background

• Development of Guidelines and Adoptaion of Legistatoins Review and adjuctment

• Application to Selected MPAs

• Monioring and Observation of Selected MPAs

• Knowledge Sharing among partners, Community Partcipation, Dissemination of Results and Public

Awareness

• Management and Coordination
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Areas of Interests
 Undergraduate Courses

 CE 491 Coastal Engineering I *****

 CE 492 Coastal Engineering II

 CE 493 Design Of Sea Outfalls

 CE 494 Port Planning And Design

 CE 495 Ocean Engineering And Underwater Operations

 CE 496 Marinas 

 CE 497 Coastal Zone Management 

 Graduate Courses 

 CE 591 Wave Hydrodynamics

 CE 593 Statistical Analysis In Coastal Engineering

 CE 594 Modeling Of Coastal Engineering Problems

 CE 595 Coastal Sedimentation

 CE 596 Coastal Pollution

 CE 598 Coastal And Harbour Structures Design

 CE 761 Marine Hazards and Tsunamis











OUR EXPERTISE

Marine Hazards and Tsunamis, Warning Systems, 

Numerical and Physical Modeling, Disaster 

Management, Mitigation Strategies, Coastal Engineering, 

Coastal Zone Managemet, Marine structures, Ocean

Engineering, Planning and Design of Coastal structures, 

Wave Hydrodynamics, Statistical Analysis, Societal 

Impacts , Wind and Wave Climate

GOAL
Resilient Societies 

against Tsunamis  and Marine Hazards

Curtesy of  Ayvazovsky





Development of Tsunami Simulation Structure for Tsunami Warning 

System in Turkey
M. Erdik(1), N. Özel(1), D. Kalafat(1), O.Necmioglu(1), M. Yılmazer(1), A. C. Yalciner(2), Utku Kanoglu(3), A. Zaytsev(4,5), A. Chernov(6,7), C. Ozer(2)

(1) Bogazici University, Kandilli Observatory and Earthquake Research Institute (erdik@boun.edu.tr, ozeln@boun.edu.tr, kalafato@boun.edu.tr,  Ocal.necmioglu@boun.edu.tr, mehmety@boun.edu.tr /Fax: +90 216 3321711

(2) Middle East Technical University, Department of Civil Engineering, Ocean Engineering Research Center, Ankara, Turkey (yalciner@metu.edu.tr, cozer@metu.edu.tr, / Fax: +90 312-2101800)

(3) Middle East Technical University, Department of Engineering Sciences, Ankara, Turkey (kanoglu@metu.edu.tr / Fax: +90 312-2101800) 

(4) Special Research Bureau for Automation of Marine Researches, Yuzhno-Sakhalinsk, Russia (aizaytsev@mail.ru), 

(5) Applied Mathematical Department, State Technical University, Nizhny Novgorod, Russia, aizaytsev@mail.ru)

(6) Department of Applied Mathematics, Nizhny, Novgorod State Technical University, Russia achernov@nntu.nnov.ru  

(7) Institute of  Marine Geology and Geophisics, Yuzhno-Sakhalinsk, Russia (achernov@nntu.nnov.ru)  

• Bogazici University, Kandilli Observatory and Earthquake Research Institute (KOERI) is planned to function as one of the Regional Tsunami 

Watch Centers foreseen by the Intergovernmental Coordination Group for the Tsunami Early Warning and Mitigation System in the North-eastern 

Atlantic, the Mediterranean and connected seas (ICG/NEAMTWS). 

• The determination of the sources of the tsunamis is one of the important issues in a 

tsunami warning system. Eastern Mediterranean has experienced many earthquakes and 

tsunamis in history. The active faults and their possible rupture characteristics are 

examined. The possible tsunamigenic sources which may be effective in Eastern 

Mediterranean basin are determined.

• The study domains considering different sources and target areas are selected in nested domains. 

• NAMI DANCE is used for the simulation and visualization of tsunamis developed in collaboration with Ocean 

Engineering Research Center, Middle East Technical University, Turkey and Institute of Applied Physics, 

Russian Academy of Science, Russia. NAMI DANCE has been tested and verified parallel to TUNAMI-N2 in 

the international workshops. It is developed by using C++ programming language for faster simulation and 

better visualizations based on similar numerical procedures of TUNAMI–N2. It follows leap frog scheme 

numerical solution procedures (Shuto, Goto and Imamura, 1990) and has several modules for development of 

all requirements.

• Open MP capabilty, high performance 

computing capability, high resolution near shore 

data, segmentation of the source mechanisms 

and nested simulations are new modules of  

computational tool NAMI DANCE.  

• A series of simulations are performed using the 

selected sources in the selected domains. The 

propagation and coastal amplification of tsunamis 

are assessed to constitute a knowledge-base for 

the planned tsunami watch system.

The sea state at different time steps, distribution of max. (+) and max. (-) tsunami 

wave amplitudes The sea state at different time steps, distributions of max. (+) 

and max. (-) tsunami wave amplitudes

• The tsunami sources in the Eastern 

Mediterranean, Black Sea and Marmara are 

considered.



Monitoring and Control of Human Effects on the Water Quality in 
Special Environment Protection Areas (SEPA), 

Fethiye-Gocek Measurements in Turkey
A. Cizmeli (1), E. Alp (2), S. Duzgun (1) , H. Orek (3) , A.C. Yalciner (4), C. Ozer (4), Z. Yucel (1)

(1) Middle East Technical University, Institute of Applied Sciences, Geodetic  and Geographic Information Technologies Division, Ankara, 06531, Turkey

Email: sa.cizmeli@usherbrooke.ca, duzgun@metu.edu.tr, Fax: +90 312 2101800, 

(2) Department of Environmental Engineering, Middle East Technical University, Ankara 06531, Turkey, Email: emrealp@metu.edu.tr,

Fax: + 903122102646,

(3) Middle East Technical University, Institute of Marine Sciences, Erdemli, Icel, Turkey, Email: orek@ims.metu.edu.tr,  Fax: +90 324 521 2327,

(4) Middle East Technical University, Department of Civil Engineering, Ocean Engineering Research Center, Ankara, Turkey

Email:yalciner@metu.edu.tr, Fax: +90 312 2101800

•The pollution level of the area is affected by the uncontrolled waste disposals from the yachts, the circulation pattern and 
ecological characteristics of the area. 

Location of Göcek Bay, 
Turkey

Fethiye-Göcek region, the unique marine area having numerous calm bays for safe and enjoyable 
navigation, sailing and yachting is one of those Specially Protected Areas in Turkey. 

• Tourism potential has became one of the most 
important destinations of the both Turkish and 

International blue voyagers.

•The increase in tourism capacity 

increase in economical activities 
environmental problems.

•FC concentrations are high above the 
guide values according to Bathing 

Water Directive . 

The seawater pollution level in Göcek Bay area 
and bilge water characteristics of the yachts 
were evaluated at several locations

•Untreated and uncontrolled bilge water discharged from yachts threatens the 
biological and chemical integrity of seawater in Göcek Bay area because of high 
concentrations of Chemical Oxygen Demand, Oil and Grease and hydrocarbons

TSS and Chll-a concentrations measured in seawater 
indicate that highest concentrations are observed in 
the marina as well as in the bays where yachts visit 
frequently

mailto:duzgun@metu.edu.tr




















ONGOING  PROJECTS

 UDAP- Project   under National  Earthquake Research  Program  

funded by Disaster Emergency Management Agency 

 Turkey-Greece Joint Research Project  (TUBITAK-GSRT)

 COCONET  Coast to Coast Network for MPAs

 ASTARTE  

 RAPSODI

 SATREPS Japan-Turkey  (JICA-JST)  

JAMSTEC-KOERI (Earthquake, sea bottom monitoring, tsunami 

source parameters)

PARI-METU (Tsunami simulations, hazard assessment)

NOAA-UNESCO-USC-JRC-



 Numerical modelling of tsunamis from source to target, 

 Experiments on the performance of selected rubble mound structures 

under the attack of long waves, 

 High Resolution Modeling; tsunami parameters near shore and in the 

vicinity of structures and flow pattern, 

 Resonance analysis and amplifications in semi closed basins (harbors 

and bays), 

 Vulnerability, hazard, and risk analyses. 

METU CONTIBUTIONS TO  RAPSODI



STAGE 1 Evaluation of existing knowledge and comparisons of mitigation 

strategies 

WP 1: Evaluation of existing tools, data, and mitigation strategies (WP leader: METU) 

 - Review and evaluation of tools available for the numerical modelling, and the

assessment of impact loads on structures, failure modes, and vulnerability,

 - Comparison of coastal structures and mitigation strategies in Europe and Japan,

 - Implementation of a database including data from post-tsunami field surveys (run

up, flow depth, flow velocities, fluxes), damage data, and number of fatalities data,

 - Evaluation of the performance of structural and societal mitigation strategies from

the 2011 event



STAGE 2 Numerical and experimental studies 

WP 2: Numerical modelling of tsunamis (WP leader: METU) 

 - Numerical modelling of spatial and temporal changes of tsunami parameters in

high resolution geometries including structures for the assessment of damage

(impact, scour, erosion) and flow conditions

 - Computation of coastal zone flow pattern due to different characteristics

(direction, shape) of incident tsunami

 - Applications to selected coastal areas in Japan (e.g. Kamaishi, Oarai, Yamada)

and a selected port in Europe (e.g. Haydarpasa port)

 - Recommendations on types/design of harbors and coastal structures for

mitigation of tsunami impact



METU INVOLVEMENTS 

will be involved in all work packages, and have the responsibilities for

 evaluation of existing tools, data, and mitigation strategies (WP1) and for the 

numerical modeling (WP2). 

 updating the existing numerical model NAMI DANCE with new modules in 

collaboration with other partners to provide the necessary near shore and on land 

tsunami parameters (WP2) in relation to the hazard assessment and risk 

management (WP4). 

 Cooperating with the other partners in experimental studies (WP3).



DELIVERABLES

D.1: Report on existing tools, data, and literature on tsunami impact, loads on 

structures, failure modes and vulnerability assessment (month 3, METU)

D.3: Report on the comparison of coastal structures in Europe and Japan (month 6 

METU) 

D.4: Report on comparison of mitigation strategies in Europe and Japan (month 12, 

METU) 

D.5: Report on computed tsunami parameter values in shallow waters and around 

structures (month 16, METU) 

D.6: Report on numerical modeling of tsunamis in harbors and bays (month 18, 

METU) 



MIDDLE EAST TECHNICAL UNIVERSITY

OCEAN ENGINEERING RESEARCH CENTER



MIDDLE EAST TECHNICAL UNIVERSITY

OCEAN ENGINEERING RESEARCH CENTER



Our Areas of Interests
Coastal Engineering, Coastal Zone Managemet, Marinas, Ocean

Engineering and Underwater Operations, Design Of Sea Outfalls, Port

Planning and Design, Wave Hydrodynamics, Statistical Analysis In

Coastal Engineering, Modeling of Coastal Engineering Problems, 

Coastal Sedimentation, Coastal Pollution, Coastal and Harbour

Structures Design, Wind and Wave Climate Statistics, Marine Hazards

and Tsunamis

Baseline and identification collection of cultural and Socio Economical 

profiles, Strategical approach, Infrastructure  tools development for 

applications, Applications for MPAs, Monitoring Evallauation and 

Dissemination, Management Strategies and Monitoring, Implementation

Our Ideas and Expertize


