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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi

Course Name

Uygulamah Jeofizik

Applied Geophysics

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
- - Ders Uygulama Laboratuar
Kodu Yariyih Kredisi AKTS Kredisi ) .
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
JEF 222 4 3 5 2 0 2
JEF 222E
Boliim / Program Jeofizik Miihendislgi Bolimii
(Department/Program) | (Department of Geophysical Engineering)
Dersin Tiirii Zorunlu Dersin Dili Tiirkge / Turkish
(Course Type) (Compulsory) (Course Language) ingilizce / English
Dersin Onkosullar Yok
(Course Prerequisites) | (None)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim

bilesene katkisi, %
(Course Category by
Content, %)

(Basic Sciences)

(Engineering Science)

(Engineering Design)

(General Education)

100

Dersin Icerigi

(Course Description)

Yer yapisinin jeolojik ve jeoteknik amaglarla arastirilmasinda ve dogal kaynaklarin
aranmasinda kullanilan jeofizik yontemlere giris

Introduction to geophysical methods used in surveying of earth structure for geological
and geotechnical purposes and for the exploration of natural resources

Dersin Amaci

(Course Objectives)

1. Ogrencilere uygulamali jeofizigin temelleri hakkinda bir altyap: saglamak.

2. Ogrencileri modern arazi prosediirleri, veri-islem yontemleri ve degerlendirmenin
onemli yonleri hakkinda bilgilendirmek ve boylece ileri-diizey prospeksiyon derslerini
almadan once konulara iliskin genel bir bakis acis1 kazandirmak.

1. To provide the students with a background on the fundamentals of applied
geophysics.

2.To make the students familiar with the important aspects of modern field procedures,
data processing methods and interpretation so that they gain perspective on the topic
before they take advanced-level prospecting courses.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1. Jeofizik miihendisligi kapsamindaki problemlerin ¢oziimii igin, temel bilimler, temel
mithendislik bilimleri ve yer bilimlerinin uygulamalari konusunda o6grencilerin bilgi
sahibi olmast.

2. Maden, petrol ve dogal gaz, nadir yer elementleri ve endiistriyel hammaddeleri gibi
dogal kaynaklarin aranmasi konusunda 6grencilerin bilgi sahibi olmasinin saglanmasi.
3. Ogrencilerin islenmis jeofizik verilerini ¢cok disiplinli yaklasimi kullanarak
degerlendirme becerilerinin gelistirilmesi.

Students who pass the course will be able to:

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

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

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




Ders Kitabi

Robinson and E. S. and C. Coruh, 1988, Basic Exploration Geophysics, John

(Textbook) Wiley & Sons, 562 pp.
Diger Kaynaklar
(Other References) Telford W. M., L. P. Geldart, R. E. Sheriff and D. A. Keys, 1976, Applied

Geophysics, Cambridge University Press, 860 pp.

Odevler ve Projeler

(Homework & Projects

Laboratuar Uygulamalari

(Laboratory Work)

Sismik (yansima & kirilma), gravite, manyetik ve elektrik (6zdireng & dogal
uclasma) gibi farkli jeofiziksel yontemlerle toplanan verileri analiz etmeye
dayal cesitli uygulamalar 6grencilere verilecektir.

Several applications based on analysis of data collected by different
geophysical methods such as seismic (reflection & refraction), gravity,
magnetic, and electric (resistivity & self potential), will be given to students

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l ici Sinavlan 1 40
(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi 12 20
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smawi 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Jeofizikte kullanilan yéntemler, sismik dalgalar: esneklik, sismik cisim dalgalar, 1,2
cisim dalgalarinin yansima ve kirilmasi, sismik yiizey dalgalari, sismogramlar.
2 Kirllmis sismik dalgalar ve yer vyapisi: tek-tabaka kirilma problemi, g¢ok-katmanli 1,2,3
yapilarda kirilmis dalgalar, egimli tabakali yapilarda kirilma, bir sireksizlik sinirinda
kirilma, sismik kirilma yonteminin sinirlamalari, sismik kirilmada degerlendirme, sismik
kirtlma uygulamalari.
3 Yansimis sismik dalgalar ve yer yapisi: tek bir yatay ylzeyden yansima, egimli bir 1,2,3
ylzeyden yansima, ¢ok-katmanl yapilarda yansimis dalgalar, ¢oklu-yansimis dalgalar,
kirinmis dalgalar, ¢ok-katli yansimalar.
4 Sismik 6lgmeler: aletler, arazi islemleri. Sismik yansimada veri-islem ve degerlendirme. 1
5 Yerin gravite alani: yergekiminin dogasi, dénen bir elipsoid lizerinde gravite, gravitenin 1,2
Olgllmesi, normal gravite.
6 Gravite olgumleri: karada yapilan dlgiimler, gravite olglimlerinin indirgenmesi, denizde 1,2
ve havada gravite olctiimleri.
7 Bouguer gravite anomalisi ve jeoloji: bolgesel Bouguer gravite haritalarinin 6zellikleri, 1,2,3
yerel Bouguer anomali paternleri, degisik geometrideki yapilarin gravite anomalileri,
yerel ve bolgesel anomalilerin ayrimi, gravite anomalilerinin modellenmesi ve
yorumlanmasi. ARA SINAV
8 Yer manyetik alani: manyetizmanin kokeni, yer manyetik alaninin olglilmesi, ana 1,2
manyetik alan.
9 Manyetik anomalilerin Olclilmesi: karada olciimler, areomanyetik oOliimler, denizde 1
manyetik 6lglimler, manyetik gradyan 6lgiimleri, veri islem, manyetik anomaliler.
10 Manyetik anomaliler ve jeolojik kaynaklari: kaya¢ manyetizmasi, manyetik cisimler 1,2,3
tarafindan yaratilan anomaliler, manyetik anomalilerin degerlendirilmesi.
11 Elektrik yontemler: elektrik 6zdireng ydntemi, Ozdiren¢ Olglimlerinin analizi, yapay 1,2,3
uglagma.
12 Dogal potansiyel yontemler: sigi dogal potansiyellerin aranmasi, telltirik akimlar, telliirik 1,2
ve manyetotellirik yontemler.
13 Elektromanyetik (EM) yontemler: elektromanyetik yontemlerin ilkeleri, egim agisi EM 1,2
yontemleri, yatay-halka EM yontemleri, VLF-EM y6ntemleri.
14 Jeofifikte kuyu loglari: kuyularin delinmesi, formasyon degerlendirmesi, elektrik, 1,2
radyoaktif ve sonic loglar.
COURSE PLAN
Course
Weeks Topics Outcomes
1 Prospecting methods used in geophysics, seismic waves: elasticity, seismic body 1,2
waves, reflection and refraction of seismic body waves, seismic surface waves,
seismograms.
2 Refracted seismic waves and earth structure: the single-layer refraction problem, 1,2,3
refracted waves in multilayered structures, refraction in structures with dipping
layers, refraction along a discontinuous boundary, limitations of seismic refraction
surveys, interpreting a seismic refraction survey, applications of seismic refraction
surveying.
3 Reflected seismic waves and earth structure: reflection from a single horizontal 1,2,3
surface, reflection from a slopping surface, reflected waves in multilayered
structure, multiple reflected waves, diffracted waves and multifold reflections.
4 Seismic surveying: instruments, field operations. Seismic reflection data processing 1

and interpretation.




5 Gravity on the earth: the nature of gravity, gravity on a rotating ellipsoid, measuring 1,2
gravity, normal gravity.
6 Gravity surveying: gravity surveying on land, gravity reductions, gravity surveying at 1,2
sea, airborne gravity surveying.
7 Bouguer gravity and geology: regional Bouguer gravity features, local Bouguer 1,2,3
anomaly patterns, the gravity attraction of structures with various shapes,
separation of local and regional Bouguer gravity patterns, modeling and
interpretaton of gravity anomalies.
MIDTERM EXAM
8 Earth magnetism: The nature of magnetism, measuring the earth’s magnetism, the 1,2
main magnetic field.
9 Surveying the anomalous magnetic field: land surveys, aeoromagnetic surveys, 1
shipboard magnetic surveys, magnetic gradient surveys, data processing, magnetic
anomalies.
10 Magnetic anomalies and their geologic sources: rock magnetism, anomalies caused 1,2,3
by magnetized bodies, magnetic anomaly interpretation.
11 Electrical surveying: electrical resistivity surveying, analysis of resistivity 1,2,3
measurements, induced polarization surveying.
12 Surveying natural potentials: exploring shallow natural potentials, telluric currents, 1,2
telluric and magnetotelluric surveying.
13 Electromagnetic surveying: the principle of electromagnetic surveying, parallel-line 1,2
dip angle EM surveying, horizontal-loop EM surveying, VLF-EM surveying.
14 Geophysical well logging: well drilling, formation evaluation, electrical logging, 1,2
radioactivity logging, sonic logging.
Dersin Jeofizik Miihendisligi Programuyla iliskisi
Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ciktilar) Seviyesi
123
Jeofizik mihendisligi kapsamindaki problemlerin ¢6zimd igin, temel bilimler, temel mihendislik bilimleri ve X
yer bilimlerinin uygulamalari konusunda 6grencilerin bilgi sahibi olmasi.
Jeofizik verilerinin toplanmasi icin Ogrencilerin takim olarak arazi galismalarinin tasarimini yapma
becerilerinin gelistiriimesi.
Bilisim teknolojilerinin modern alet ve yazilimlari ile 6grencilerin toplanan jeofizik verilerini isleme
kapasitelerinin gelistirilmesi.
Ogrencilerin islenmis jeofizik verilerini ¢ok disiplinli yaklasimi kullanarak degerlendirme becerilerinin X
gelistirilmesi.
Maden, petrol ve dogal gaz, nadir yer elementleri ve endistriyel hammaddeleri gibi dogal kaynaklarin X

aranmasi konusunda 6grencilerin bilgi sahibi olmasinin saglanmasi.

Toplumun 6zellikle alt yap1 gereksinimleri i¢in dogal afet risk kestirimleri kapsamindaki miithendislik
problemlerindeki tasarim ¢ozimleri konusunda 6grencilerin bilgi sahibi olmasi.

Yerlesim yeri planlamasi ¢evre ve arkeolojik problemlerin arastirilmasi konusunda 6grencilerin bilgi sahibi
olmasi.

Ogrencilerin s6zlii ve yazili olarak arastirmalarinin sonuglarini etkin bicimde sunabilme yeteneginin
gelistirilmesi, yasam boyu yeni kavramlarin 6grenilmesi ve meslegin uygulamalari konusunda 6grencinin
cesaretlendirilmesi.

Toplum ve insan bilimleri kapsaminda toplumun saghgi ve glivenligi icin 6grencilerin mesleki ve etik
sorumluluklarinin gelistirilmesi.

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Geophysical Engineering Curriculum

Level of
Program Outcomes Contribution
1 2| 3
Have the students gain knowledge on the application of basic sciences, basic X
engineering sciences and earth sciences for the solution of geophysical engineering
problems.
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 X
multi-disciplinary approach.
Have the students gain knowledge in exploration of natural resources such as mines, X
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
Diizenleyen (Prepared by) Tarih (Date) Onaylayan (Confirming)
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