62

DERS YUKU HESAPLAMA FORMU

Dersin Kodu JDM607E Dersin Geodynamics of the | Dersin Dili Ingilizce Dersin Dersin ECTS
Adi Lithosphere Kredisi Kredisi
*Tiim lisansiistii programlarinda verilen dersler igin sabittir
Hafta 1 2 3 4 5 15 16 TOPLAM
Saat

Kazanmlan Beceri 2,3 2,3
(Ciktilar)
Haftahk Ders 3 3
(Saat)
Laboratuar
(Saat)
Uygulama

(Saat)

Dersle ilgili Simif
dis1 Etkinlikler
(Saat)

Sinavlar ve
Smava Hazirhk
(Saat)

Toplam 13 13 13 14 13 13 13 13
Saat
Ders Y1l i¢inde 2 tane ddev (%25), 3 tane Donem projesi ve 1 tane seminer (%75),
Degerlendirme
Sistemi

Ders Ciktilar1 Tarih 12/02/2014
Bu dersi basariyla tamamlayan yiiksek lisans/doktora dgrencileri asagidaki bilgi, beceri ve yetkinligini kazanir:
Formu Oguz Gogiis
1. Levha tektonigindeki fiziksel kavramlari ve temel jeodinamik kavramlari pekistirir, Hazirlayan
2. Jeodinamik model parametrelerini 6grenir, deformasyon tiirlerini ve reoloji kavramini gelistirir. Formu
3. Yitim zonlar1 simulasyonlar1 yapabilir, topografik degisimlerini hesaplayabilir. Onaylayan
4. Kitasal ¢arpigma alanlar1 ve dag olusumuna etki eden diisey ve yatay kuvvetlerin etkilerini 6grenir ve temel
hesaplar1 yapabilir.

5. Litosferdeki duraysizlik modellerini 6grenir, modellemenin yerbilimlerindeki dnemini iyice pekistirir.
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Dersin Ad1

Course Name

Litosfer Jeodinamigi

Geodynamics of the Lithosphere

Ders Tiirii
Kodu Yariyih Kredisi AKTS Kredisi (Course Type)
(Code) (Semester) (Local Credits) (ECTS Credits)
JDM607E Guz 3 7.5 Doktora

Béliim / Program
(Department/Program)

Avrasya Yer Bilimleri Enstitiisii / Jeodinamik programi (Eurasia Institute of Earth Sciences / Geodynamics
Programme)

Dersin Tiirii
(Course Type)

Dersin Dili
(Course Language)

Secmeli (Elective) Ingilizce (English)

Dersin icerigi
(Course Description)

30-60 kelime arast

Jeodinamik hesaplamalar, Olgeklendirme faktorleri, Modelleme metodolojisi, Sayisal tektonik
uygulamalari, Yerkabugu modellemesi, Rift sistemleri,Yitim zonlari, Kitasal ¢arpigsma alanlari,
Simiilasyonlar

Geodynamic calculations, Scaling factors, Modeling techniques, Numerical tectonics applications,
Crustal modelling, Rift systems, Subduction systems, Continental Collision zones, Simulations

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

Litosfer’in dinamik isleyisini farkli 6lgekteki modelleme teknikleriyle test edecek dersin ana hedefleri;
1) Yerbilimlerindeki dinamik siireclere ait temel prensiplerin iyi bilinmesi ve modelleme
calismalarindaki onemi
2) Sayisal modellemenin jeodinamikte uygulama alanlari ve farkli davranistaki malzemenin
deformasyon testler
3) Yitim zonlari’nin, kita-kita carpisma alanlarinin ve rift bolgelerinin farkli parametrelerle
simiilasyonlari

This course in geodynamics of the lithosphere will have three main goals
4) To acquire satisfactory knowledge fundamental principles in lithosphere dynamics
5) To understand the necessity for applying numerical modeling technique
6) To set-up-run-analyze and interpret model results of different geodynamic mechanisms

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi alan doktora 6grencileri asagidaki konularda bilgi, beceri ve yetkinlik kazanirlar;
8) Levha tektonigindeki fiziksel kavramlar1 ve temel jeodinamik kavramlar
9) Jeodinamik model parametreleri, deformasyon tiirleri ve reoloji kavramini gelistirilmesi
10) Yitim zonlar1 simulasyonlar yapabilir, topografik degisimlerini hesaplayabilir.
11) Kitasal ¢arpisma alanlar1 ve dag olusumuna etki eden diisey ve yatay kuvvetlerin etkilerini dgrenir ve
temel hesaplari yapabilir.
12) Litosferdeki duraysizlik modellerini 6grenir, modellemenin yerbilimlerindeki 6nemini iyice anlar

PhD students who take this course gain knowledge, skills and proficiency in the following subjects
1) Review lithospheric structure under ocean and continents, modeling principles in continuum applications,
dimensionless numbers.
2) Refine knowledge on strength of materials, stress-strain relationships, deformation types.
3) Set-up and run subduction models and test results with case studies, (e.g Hellenic subduction).
4) Set-up and run continental convergence models, rift systems, topographic variations.
5) Perform numerical experiments on gravitational instabilities with viscous deformation.
(Rayleigh-Taylor instability, Mantle Plume models)
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Kaynaklar
(References)

Maddeler halinde en ¢ok 5 adet

1. D.L Turcotte and G. Schubert, Geodynamics, 2nd edition, Cambridge
University Press, 2002
2. Jolivet, L. Nataf, N-C.Geodynamics, Taylor & Francis; 1 edition (January
1,2001 C.M.R Fowler The Solid Earth: An Introduction to Global
Geophysics

Odevler ve Projeler

(Homework & Projects)

2 adet 6dev ve 3 adet arastirma projesi/calistay

2 homeworks-problem sets and 3 research projects/workshops will be
presented

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

Ogrenciler, 6devlerini ve seminerler i¢in sunumlarini hazirlarken MS Excel,
Word, MATLAB, SOPALE (sayisal modelleme kodu) ve Powerpoint ve

(Computer Use) benzeri programlari kullanacaklardir.
Students will use MS Excel, Word PowerPoint, MATLAB and SOPALE
(numerical modeling code) or similar programs preparation of the homeworks
and presentations for seminars.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi* Degerlendirmedeki Katkisi,
(Quantity) %
(Effects on Grading, %)

Y1l ici Sinavlar
(Midterm Exams)

Kisa Sinavlar

(Quizzes)

Odevler 2 25
(Homework)

Projeler 3 75
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smawvi
(Final Exam)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI Dersin
Hafta Célg(tllal‘l
Konular
1 Litosfer, kabuk ve manto kavramlari ve jeodinamige giris, 1
2 Okyanusal ve kitasal litosferlerin davranis bigimlerinin cok iyi anlasilmasi, 2,3
3 Akiskanlar mekaniginde kullanilan temel denklemler, sayisal modellemeye giris 2,3
4 Sayisal modelleme’deki temel parametreler, (geometrik, kinematik, mekanik) 2,3
5 Kirilgan malzemlerin deformasyon tiirleri, Fay sistemlerinin olusumu, gerilme eksenleri 2,3
6 Sonlu eleman modellemede reolojinin degisiminin onemi, sinir kogullari 2,3
7 Iki boyutlu modellerin hazirlanmasi, érnek testler ve model sonuglarinin denenmesi 2,3,4
8 Yitim zonu modellemesi, Modelin farkli viskozite, yogunluk ve parametrelerle ¢aligtirilmasi 2,3,4
9 Yitim zonu modellerinin evriminin giincel verilerle karsilagtirilmasi 2,3,4
10 Kitasal ¢arpigsma zonlarinin modellemesi, modelin farkli sinir kosullari, hiz, reolojilerle testi 2,3,4,5
11 Kitasal carpisma zonlarindaki model sonuclarinin giincel bélgelerle karsilastirilmasi 2,3,4,5
12 Litosferdeki duraysizliklarin modelleme calismalari, farkli yogunluklarda duraysizlik 23,45
olusturma
13 Duraysizlik modellerinin 6ne siiriilen hipotezlerle testleri, bolgesel ve global veri setleriyle 2,3.4,5
testleri
14 Donem sonu se¢ilmis bir konuya ait seminer 1,2,3,4,5
COURSE PLAN
Course
Weeks Topics Outcome
1 Introduction to geodynamic modeling, Lithosphere, crust, thermal boundary layer 1,2
2 Strength of materials, behaviour of ocean and continental lithosphere 23
3 Continuum mechanics, dimensionless numbers, scaling of material properties 23
4 Parametrization in numerical modeling, (geometric, kinematic, mechanic models) 2,3
5 Brittle materials, Faulting, Principal stress axis 2,3
6 Finite element modeling, the role of changing rheologies, boundary conditions 2,3
7 Two dimensional numerical model set up, model running and model plotting 2,34
8 Modeling subduction parameters, including various viscosity, density parameters 2,34
9 Tracking the evolution of subduction models and reconciling model results with observations 2,34
10 Continental convergence modeling, with various boundary conditions, plate velocity, rheology 2,3.4,5
11 Plotting model results and testing results with available observables 2,3,4,5
12 Modeling lithospheric instabilities at orogenic and intraplate regions 2,3.4,5
13 Comparison of instability model results with regional/global observations 2,3,4,5
14 Seminar on the selected topics/term project 1,2,3,4,5




Dersin “Jeodinamik Doktora Programi”yla iliskisi
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Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢ciktilar)

Katki
Seviyesi

1

2|3

Yiiksek lisans yeterliliklerine dayali olarak, alanindaki giincel ve ileri diizeydeki bilgileri 6zgiin
diislince ve/veya arastirma ile uzmanlik diizeyinde gelistirip, derinlestirerek, alanina yenilik
getirecek Ozgiin tanimlar olusturup, disiplinlerarasi etkilesimi kavrayabilme; yeni ve karmagik
fikirleri analiz, sentez ve degerlendirmede uzmanlik gerektiren bilgileri kullanarak 6zgiin
sonuglara ulagabilme (bilgi).

X

ii.

Alanindaki yeni bilgileri sistematik bir yaklagimla degerlendirip kullanarak, alanina yenilik
getiren, yeni bir diigiince, yontem, tasarim ve/veya uygulama gelistirebilme ya da bilinen bir
diislince, yontem, tasarim ve/veya uygulamay: farkl bir alana uygulayabilme, 6zgiin bir konuyu
arastirip, kavrayarak tasarlayabilme, uyarlayabilme ve uygulayarak yeni ve karmasik diisiincelerin
elestirel analizini, sentezini ve degerlendirmesini yapip ¢aligmalarinda aragtirma yontemlerini
kullanabilmede iist diizey beceriler kazanmis olma (beceri).

ii.

Alanina yenilik getiren, yeni bir diisiince, yontem, tasarim ve/veya uygulama gelistiren ya da
bilinen bir diislince, yontem, tasarim ve/veya uygulamay1 farkl bir alana uygulayan 6zgiin bir
calismay1 bagimsiz olarak gerceklestirerek, alanindaki ilerlemeye katkida bulunup, en az birer
adet bilimsel makaleyi ulusal ve uluslararasi hakemli dergilerde yayinlayarak alanindaki bilginin
siirlarini genisletebilme (Bagimsiz Caligsabilme ve Sorumluluk Alabilme Yetkinligi).

iv.

Ozgiin ve disiplinlerarasi sorunlarin ¢éziimlenmesini gerektiren ortamlarda liderlik yaparak
yaratici ve elestirel diislinme, sorun ¢6zme ve karar verme gibi iist diizey zihinsel siirecleri
kullanarak alani ile ilgili yeni diisiince ve yontemler gelistirebilme (Bagimsiz Calisabilme ve
Sorumluluk Alabilme Yetkinligi). (Ogrenme Yetkinligi).

Sosyal iliskileri ve bu iligkileri yonlendiren normlar1 elestirel bir bakis agisiyla inceleyebilme,
gelistirebilme ve gerektiginde degistirmeye yonelik eylemleri yonetebilme (Zetisim ve Sosyal
Yetkinlik).

vi.

Bir yabanci dili en az Avrupa Dil Portfoyii C1 Genel Diizeyi’nde kullanarak ileri diizeyde yazili,
sozlii ve gorsel iletisim kurup tartigsarak, uluslararasi platformlarda, uzman kisiler ile alanindaki
konularin tartigiimasinda 6zgiin goriislerini savunabilme ve yetkinligini gosteren etkili bir iletigim
kurabilme (Zletisim ve Sosyal Yetkinlik).

vii.

Alanindaki bilimsel, teknolojik sosyal veya kiiltiirel ilerlemeleri tanitarak, yasadigi toplumun bilgi
toplumu olma ve bunu siirdiirebilme siirecine katkida bulunarak, sorunlarin ¢6ziimiinde stratejik
karar verme siireclerini de kullanip, islevsel etkilesim kurarak toplumsal, bilimsel, kiiltiirel ve etik
sorunlarin ¢ozlimiine katkida bulunabilme ve bu degerlerin gelisimini destekleyebilme (4lana
Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and “Geodynamics Ph.D. Program”
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Program Outcomes

Level of
Contribution

1

2

3

By means of developing and intensifying the current and high level knowledge in the area with
the use of original thinking and/or research processes and in a specialistic level, based upon the
competency in MS level, grasping the interdisciplinary interaction related to one’s area and
reaching original results by using this specialistic knowledge in analyzing, synthesizing and
evaluating new and complex ideas (knowledge).

X

By means of the ability to evaluate and use new information in the area with a systematical
approach, developing a new idea method, design and/or application which brings about
innovation in the area; or, applying a conventional idea, method, design and/or application to a
different environment; researching, grasping and designing and applying an original subject,
and also by the ability to critically analyze, synthesize and evaluate new and complex ideas,
acquiring the most developed skills about using the research methods in studies within the
related area (skill).

ii.

By means of contributing to the progress in the area by independently carrying out a study
which uses a new idea, method, design and/or application which brings about innovation in that
area; or, applying a conventional idea, method, design and/or application to a different
environment, expending the limits of knowledge by publishing at least one scientific article in a
national and/or international peer reviewed journal (competence to work independently and
take responsibility).

iv.

By means of fulfilling the leader role in the environment where solutions are sought for the
original and interdisciplinary problems, developing area related new ideas and methods by
making use of high-level intellectual processes such as creative and critical thinking, problem
solving and decision making (competence to work independently and take responsibility,
learning competence).

Ability to see and develop social relationships and the norm directing these relationships with a
critical look and ability to direct the actions to change these when necessary. (Communication
and social competency).

vi.

By means of proficiency in a foreign language —at least European Language Portfolio Cl
Level- and establishing written, oral and visual communication and developing argumentation
skills with that language, the ability to establish effective communication with expert in the
international environment to discuss the area related subjects and to defend original opinions,
showing ones competency in the area (communication and social competency).

vii.

By means of contributing to the society state and progress towards being an information
society by announcing and promoting the technological, scientific and social developments in
one’s area, and ability to establish effective communication in the solving of problems faced in
that area by using strategic decision making processes, contributing to the solution of area
related social, scientific, cultural and ethical problems and promoting development of these

values (area specific competency).

1: Little, 2. Partial, 3. Fulll

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Oguz Gogiis 17/01/2014




