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Dersin Adn

Course Name

Physics of the Earth

Physics of the Earth

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)

Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
JEF431E 7 3 55 3 0 0

Béliim / Program

Jeofizik Mithendisligi / Jeofizik Miihendisligi

(Department/Program) (Geophysical Engineering/Geophysical Engineering)

Dersin Tiirii Zorunlu Dersin Dili Ingilizce

(Course Type) (Compulsory) (Course Language) (English)

Dersin Onkosullar Yok

(Course Prerequisites) (None)

Dersin mesleki bilesene Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category 100 - - -

by Content, %)

Dersin Icerigi

(Course Description)

Bu dersin igerigi Evren, Giines Sistemi ve gezegenlerin olusumunu, gezegenlerin bilesimini, Yerkiire nin
sekli ve hareketlerini, Yer icinin jeofiziksel parametrelerini ve bunlarin jeolojik siirecler ile olan iliskisini
kapsar.

The scope of this course includes the origin of Universe, Solar System and planets, composition of planets,
the shape and rotation of the Earth and the geophysical parameters of the Earth’s interior and their relations
to the geological processes.

Dersin Amaci

(Course Obijectives)

1.Yeri¢i’ndeki jeolojik islemlerin birbirleriyle olan iliskisini anlamak ve bunlar1 daha 6nce alinan degisik
derslerden edinilen bilgilerle iligkilendirmek ve verilen yerbilimleri probleminin potansiyel ¢dzlimlerini
bulabilmek amaciyla yeriginin jeofizik parametreleri hakkinda bilgi sahibi olmak,

2. Bilisim temelli ve diger kaynaklara etkin olarak ulasabilmeyi 6grenmek ve ulasilan bilgiyi bilimsel ve
etik kurallara uygun bir bigimde yazili ve sozlii sunumlarda kullanabilmek, takim ¢alismasi iginde gérev
yapabilmek ve baskalarinin galigmasimi kritik olarak degerlendirebilmek, yasam boyu meslekteki yeni
kavramlari ve uygulamalar1 6grenme becerisini gelistirmektir.

1. Having knowledge about the geophysical parameters of the Earth’s interior to understand how events are
interrelated and integrate them with the previous knowledge from various courses and find many potential
solutions to a given problem,

2. Improve the students’ ability to present the results of investigations by means of oral and written manners
effectively and to encourage teamwork, the life-long learning of the new concepts and applications of
profession.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

I. Yeri¢i’ndeki jeolojik islemlerin birbirleriyle olan iligkisini anlama ve bunlar1 daha 6nce alinan degisik
derslerden edinilen bilgilerle iligkilendirme ve verilen yerbilimleri probleminin potansiyel ¢6ziimlerini
bulabilmek amactyla yeriginin jeofizik parametreleri hakkinda bilgi sahibi olma,

II. Yerbilimlerinin konular1 ve problemleri arasindaki iliskileri kullanarak analitik ¢oziimleme yapabilme,
I11. Bilisim temelli ve diger kaynaklara etkin olarak ulasabilme ve ulasilan bilgiyi bilimsel ve etik kurallara
uygun bir bicimde yazili ve szlii sunumlarda kullanabilme,

IV. Takim galigmasi iginde gorev yapabilme ve bagkalarinin ¢alismasini kritik olarak degerlendirebilme,
yagsam boyu meslekteki yeni kavramlari ve uygulamalari 6grenme becerilerini kazanir.

Students who pass the course will be able to;

I. Have knowledge about the geophysical parameters of the Earth’s interior to understand how events are
interrelated and integrate them with the previous knowledge from various courses and find many potential
solutions to a given problem,

I1. Improve the analytical skills of students by using inter-relationships among the problems and issues

of the earth science,

111. Learn how to reach computer-based and other sources effectively and use them according to

the scientific and ethical rules in the written and oral presentations,

IV. Function in teamwork for the assignments and learn critically assess his or her own performance

and life-long learning of the new concepts and applications of the profession.
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Odevler ve Projeler

(Homework & Projects

iki adet 6dev, dgrencilerin dersle ilgili verilen giincel konularda literature arastirmasi yaparak
bilgi edinme ve bun larin 6ziinii yazili olarak sunma becerilerini (I, III ve IV nolu ders dgrenme
ciktilarn) gelistirebilmek i¢in hazirlanmigtir

Homework-1 and 2 are designed for improving skills of the students for literature search and
writing an overview about a given contemporary subject related to the course content (the
course learning outcomes I, 111 and 1V).

Laboratuar Uygulamalar1

(Laboratory Work)

Bilgisayar Kullamim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Dort adet problem seti, I ve II nolu ders &grenme c¢iktilarina katki olusturabilmek igin
hazirlanmistir.

Problem Set 1-4 are designed for improving skills of the students which are described in
the course learning outcomes | and I1.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Yil i¢i Sinavlan 2 20

(Midterm Exams)

Kisa Sinavlar - -
(Quizzes)

Odevler 2 10
(Homework)

Projeler - -
(Projects)

Donem Odevi/Projesi - -
(Term Paper/Project)

Laboratuar Uygulamasi - -

(Laboratory Work)

Diger Uygulamalar 4 10
(Other Activities)

Problem Sets

Final Smawv1 1 60

(Final Exam)




DERS PLANI

Hafta

Konular

Dersin
Ciktilar1

Tamtim :
Dersin icerigi, 6devler, seminerler, sinavlar, sozlii ve yazili sunum yapmanin kurallar1 hakkinda bilgiler

1, v

Evren, Giines Sistemi, Gezegenlerin Olusumu ve Gezegenlerin Bilesimi :
Giines Sistemi; Giines; I¢ ve dis gezegenler; Evren’in, Giines Sistemi’nin, gezegenlerin ve Ay’in Olusumu;
Diger gezegenlerin i¢ yapist

Yerin Sekli ve Hareketleri :
Yerin sekli; deniz tabani, kitasal selfler ve kitasal egimlerin 6zellikleri, Yerin Hareketleri
Odev-1

LIV

Yer’in Fiziksel ozellikleri — Sismik Hiz:
Kayaglarin sismik hizlary; Yer’in sismisitesinin kiiresel dagilimi, Yer i¢indeki sismik dalgalar, Sismik hiz
stireksizlikleri; Kabuk, manto ve ¢ekirdekte P- ve S- dalga hizlarmin dagilim

Yer’in Fiziksel 6zellikleri — Sismik Hiz : Devam
Problem Set-1

L1

Yer’in Fiziksel Ozellikleri — Yogunhk Dagilim ve Izostazi:
Kayag ve minerallerin yogunluklari, yer i¢inde yogunluk dagilimi ve izostazi
Problem Set-2

Yer’in Fiziksel Ozellikleri — Sicakhk Dagilimm ve Is1 akisi:
Kayaglarin termal 6zellikleri; 1s1 akisinin dlgiilmesi, 1s1 akist dagilimlari, Yer’in 1s1 kaynaklari, Yer’in iginde
1s1 iletimi, okyanus ve kitasal ortamlarda 1s1 akisi; litosferden 1s1 kaybi, Yer’in termal gegmisi

Ara Sinav-1

Al

Yer’in Fiziksel Ozellikleri — Sicaklik Dagilimi ve Is1 akisi : Devam
Problem Set-3

L1

10

Yer icinin Fiziksel Ozellikleri — Manyetik Alan:

Kaya¢ ve minerallerin manyetik siiseptibiliteleri; yer manyetizmasi; jeomanyetik alanin yapisi; dis kaynakli
yer manyetik alani; yerel manyetik anomaliler

Problem Set-4

LI

11

Yer’in Fiziksel Ozellikleri — Elektrik iletkenlik:

Kayac ve minerallerin elektrik iletkenligi; manyetotelliirik ve telliirik alanlarin kaynag1 ve karakteristikleri;
elektrik iletkenligin radyal dagilimi; kabuk ve iist mantonun iletkenligi; bolgesel ve yerel iletkenlik
anomalileri

12

Odevi-2 (Ogrenci Sunumlarr)

LIV

13

Ara Sinav-2

Al

14

Final Sinavina Hazirlik

Al

COURSE PLAN

Weeks

Topics

Course
Outcomes

Orientation Week : Course Content, Assignments, Oral and Written Presentations

", v

Origin of Universe, Solar System, Planets and Composition of Planets :

The Solar system; the Sun; the Inner (terrestrial) and outer planets; origin of Universe, the Sun,
planetary bodies and the Moon; evolution of the terrestrial planets and the Earth; the Earth’s internal
structure and composition; the internal structure of other planets

Shape and Rotation of the Earth :

The shape of the Earth; features of the sea floor, continental shelves and continental slopes; rotation of
the Earth

Homework-1

LILIV

Physical Properties of the Earth’s interior - Seismic Velocity :

Seismic velocities of rocks; global patterns of Earth’s seismicity; seismic waves as probes of the Earth’s
interior; seismic wave velocity discontinuties; distribution of the P- and S- wave velocities in the crust,
mantle and core.

Physical Properties of the Earth’s interior - Seismic Velocity : Continued
Problem Set-1

Physical Properties of the Earth’s interior - Density distribution and isostasy :
Density of rocks and minerals; distribution of the density inside the Earth; isostasy
Problem Set-2

Physical Properties of the Earth’s interior — Temperature distribution and Heat Flow:

Thermal properties of rocks; the measurement of terrestrial heat flow; the patterns of terrestrial heat
flow; the Earth’s internal sources of heat; the transfer of heat within the Earth, oceanic and continental
heat flow; escape of heat through the lithosphere; thermal history of the Earth

Midterm Exam-1

Physical Properties of the Earth’s interior — Temperature distribution and Heat Flow: Continued
Problem Set-3

10

Physical Properties of the Earth’s interior - Magnetic Field :

Magnetic susceptibilities of rocks and minerals; magnetism of rocks and minerals; magnetism of the
Earth, nature of the geomagnetic field; the external magnetic field; local magnetic anomalies

Problem Set-4




11

Physical Properties of the Earth’s interior - Electrical Conductivity :

Electrical constants of rocks and minerals; origin and characteristics of magnetotelluric fields and
telluric currents; radial distribution of electrical conductivity; conductivity of the crust and upper
mantle; regional and local conductivity anomalies

12

Homework-2 (Student Presentations)

LIV

13

Midterm Exam-2

14

Final exam preparations

Dersin Jeofizik Miihendisligi Programiyla Iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki
Seviyesi

1 2 3

Jeofizik mithendisligi kapsamindaki problemlerin ¢6ziimii igin, temel bilimler, temel miihendislik bilimleri
ve yer bilimlerinin uygulamalar1 konusunda 6grencilerin bilgi sahibi olmast.

X

Jeofizik wverilerinin toplanmas: igin Ogrencilerin takim olarak arazi g¢aligmalarinin tasarimini yapma
becerilerinin gelistirilmesi.

Bilisim teknolojilerinin modern alet ve yazilimlari ile Ogrencilerin toplanan jeofizik verilerini isleme
kapasitelerinin gelistirilmesi.

Ogrencilerin islenmis jeofizik verilerini ¢ok disiplinli yaklasimi kullanarak degerlendirme becerilerinin
geligtirilmesi.

Maden, petrol ve dogal gaz, nadir yer elementleri ve endiistriyel hammaddeleri gibi dogal kaynaklarin
aranmas! konusunda dgrencilerin bilgi sahibi olmasinin saglanmasi.

Toplumun &zellikle alt yap1 gereksinimleri i¢in dogal afet risk kestirimleri kapsamindaki miihendislik
problemlerindeki tasarim ¢oziimleri konusunda dgrencilerin bilgi sahibi olmasi.

Yerlesim yeri planlamasi ¢evre ve arkeolojik problemlerin aragtirilmasi konusunda 6grencilerin bilgi sahibi
olmast.

Ogrencilerin sozlii ve yazili olarak arastirmalarinin sonuglarini etkin bigimde sunabilme yeteneginin
geligtirilmesi, yasam boyu yeni kavramlarin 6grenilmesi ve meslegin uygulamalari konusunda dgrencinin
cesaretlendirilmesi.

Toplum ve insan bilimleri kapsaminda toplumun saglig1 ve giivenligi i¢in 6Zrencilerin mesleki ve etik
sorumluluklarmin geligtirilmesi.

1Az, 2. Kismi, 3. Tam

Relationship between the Course and Geophysical Engineering Curriculum

Program Outcomes

Level of
Contribution

1 2 3

Have the students gain knowledge on the application of basic sciences, basic engineering sciences and
earth sciences for the solution of geophysical engineering problems.

X

Develop the students’ ability to design field experiments in team works for geophysical data acquisition.

Increase students’ capability to process the collected geophysical data by means of modern hardware and
software facilities of information technologies.

Improve the students’ ability to interpret the processed geophysical data by using multi-disciplinary
approach.

Have the students gain knowledge in exploration of natural resources such as mines, oil and natural gas,
rare earth materials and industrial raw materials.

Have the students gain knowledge of designing solutions to the engineering problems in terms of natural
hazard risk assessments in particular infrastructure needs of the society.

Have the students gain knowledge in site investigation of the environmental and archeological problems
as well as settlement planning.

Improve the students’ ability to present the results of investigations by means of oral and written manners
effectively and to encourage the life-long learning of the new concepts and applications of the profession.

Develop the students’ professional and ethical responsibilities for the sake of public health and safety in
terms of social sciences and humanities.

1: Little, 2. Partial, 3. Full
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