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Dersin Adi

Course Name

Arama Jeofiziginin Temelleri

Fundamentals of Exploration Geophysics

Kredisi AKTS Ders Uygulamasi, Saat/Hafta
Kodu Yariyih (Jsca:f : Kredisi (Course Implementation, Hours/Week)
(Code) (Semester) Credits) (ECTS Ders Uygulama Laboratuvar
Credits) (Theoretical) (Tutorial) (Laboratory)
JEF222 4 3 6 2 2 -
Boliim/Program Jeofizik Miihendisligi Bolimii
(Department/Program) | Department of Geophysical Engineering
Dersin Tiirii Zorunlu Dersin Dili Tiirkge
(Course Type) (Compulsory) (Course Language) (Turkish)
Dersin Onkosullari Yok
(Course Prerequisites) (None)
Dersin mesleki Temel Bilim Temel Mithendislik | Miihendislik Tasarim | 130 V¢ Toplum

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

(Basic Sciences) | (Engineering Science) | (Engineering Design) (Generalaallll—iltrjnucation)

- 100 - -

Dersin icerigi
(Course Description)

Yer yapisinin jeolojik ve jeoteknik amaglarla arastiriimasinda 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 uygulamal jeofizigin temelleri hakkinda bir altyap1 saglamak.

2. Ogrencileri modern arazi prosediirleri, veri-islem yontemleri ve
degerlendirmenin 6nemli yonleri hakkinda bilgilendirmek ve bdylece ileri-diizey
prospeksiyon derslerini almadan once konulara iliskin genel bir bakis agis1
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 6grencilerin:
I.Arama jeofizigi yontemleri ve yontemlerin duyarli oldugu parametreler
hakkinda bilgi sahibi olmasi,
I1.Y dntem-problem iliskisi kurabilmelerinin saglanmasi,
I1l.Arama jeofizigi yontemlerinin uygulanisi ve veri analiz teknikleri hakkinda
bilgi sahibi olmasi,
IV.Islenmis jeofizik verilerini ¢ok disiplinli yaklasimi kullanarak degerlendirme
becerilerinin gelistirilmesi,
hedeflenmektedir.

It is aimed that students who pass the course will be able to:
I.Have knowledge on the exploration geophysics methods and related paramaters
of the methods.
I1.Have knowledge on the method-problem relation.

I11.Have knowledge in applications of exploration geophysics methods and data
analysis techniques.

IV.Improve the students’ ability to interpret the processed geophysical data by
using multi-disciplinary approach.
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Odevler ve Projeler
(Homework & Projects

Dersi ve uygulamalar1 daha iyi anlamalari amaci ile aragtirma ve ek ¢aligmalar,
Odev olarak verilecektir.

For understanding the lessons and class assignments better, some additional
homeworks will be given to the students.

Laboratuvar

Uygulamalar
(Laboratory Work)

Sismik (yansima & kirilma), gravite, manyetik ve elektrik (6zdiren¢ & dogal
uclasma) gibi farkli jeofiziksel yontemlerle toplanan verileri analiz etmeye
dayali ¢esitli uygulamalar sinifta yapilacaktir.

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 exercised in class.

Bilgisayar Kullanimi
(Computer Use)

Ogrencilere derste tanimlanan problemleri daha iyi kavramalar1 amaci ile basit
problemlerin ¢dziimiinde bilgisayar kullanimina yonlendirilecektir.

Students will be encouraged to improve understanding of basic concepts
investigated by simple conventional computer applications.

Diger Uygulamalar
(Other Activities)

Basar1 Degerlendirme
Sistemi
(Assessment Criteria)

Degerlendirmedeki
Katkisi, %
(Effects on Grading, %)

Adedi
(Quantity)

Faaliyetler
(Activities)

Yil ici Savlar 1

(Midterm Exams) 30

Kisa Smavlar

(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuvar Uygulamasi

(Laboratory Work) 10-12 12

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar

1 Jeofizikte kullanilan yontemler, uygulama alanlari, sismik dalgalar, esneklik, sismik cisim |
dalgalari, cisim dalgalarimin yansima ve kirilmasi, sismik yiizey dalgalari, sismogramlar.

2 Yerin gravite alani, yer¢ekiminin dogasi, donen bir elipsoid iizerinde gravite, gravitenin dlgiilmesi, L
karada, denizde ve havada yapilan 6l¢iimler, gravite 6l¢limlerinin indirgenmesi. '
Bouguer gravite anomalisi ve jeoloji, bolgesel Bouguer gravite haritalarinin 6zellikleri, yerel Bouguer

3 anomali paternleri, degisik geometrideki yapilarin gravite anomalileri, yerel ve bolgesel anomalilerin I, 1, v
ayrimi, gravite anomalilerinin modellenmesi ve yorumlanmasi.

Yer manyetik alani, manyetizmanmn kdkeni, yer manyetik alanmnimn 6lgiilmesi, karada 6lgtimler,

4 I . oo . 1 e . I,
arcomanyetik Ol¢iimler, denizde manyetik dl¢iimler, manyetik gradyan dl¢iimleri.

Veri islem, manyetik anomaliler ve jeolojik kaynaklari, kayag manyetizmasi, manyetik cisimler

5 . . SR . . I, 1, v
tarafindan yaratilan anomaliler, manyetik anomalilerin degerlendirilmesi.

6 Dogal potansiyel yontemler, dogal gerilim yontemi, s1§ dogal potansiyellerin aranmasi, telliirik NIRIRY;
akimlar, telliirik ve manyetotelliirik yontemler. T

7 Elektrik yontemler, elektrik 6zdireng yontemi, dzdireng Olgiimlerinin analizi ve degerlendirilmesi. L L 1V

8 Yapay ug¢lasma yontemi, 6l¢iim, analiz ve degerlendirilmesi. (I

9 Elektromanyetik (EM) yontemler: elektromanyetik yontemlerin ilkeleri, egim agist EM yontemleri, NNy
yatay-halka EM yontemleri, VLF-EM ydntemleri. e

10 Yer radar1 yontemi, verilerin toplanmasi, analizi ve yorumlanmasi. L v
Kirilmis sismik dalgalar ve yer yapisi, tek-tabaka kirilma problemi, ¢ok-katmanli yapilarda kirtlmis

11 dalgalar, egimli tabakal1 yapilarda kirilma, bir siireksizlik sinirinda kirilma, sismik kirilma ydnteminin L, L v
sinirlamalari, sismik kirilmada degerlendirme, sismik kirilma uygulamalari.

Yansimis sismik dalgalar ve yer yapisi, tek bir yatay ylizeyden yansima, egimli bir yiizeyden yansima,

12 ¢ok-katmanli yapilarda yansimis dalgalar, ¢oklu-yansimis dalgalar, kirinmig dalgalar, ¢ok-katli L L v
yansimalar.

13 Sismik dlgmeler, aletler, arazi islemleri, sismik yansimada veri-islem ve degerlendirme. i, i, v

14 Denizlerde jeofizik teknikler, batimetrik, sonar yontemleri, dl¢limler, uygulama alanlari ve TR
degerlendirme. Y

COURSE PLAN
. Course
Weeks Topics Outcomes

1 Prospecting methods used in geophysics, field of applications, seismic waves, elasticity, seismic body |
waves, reflection and refraction of seismic body waves, seismic surface waves, seismograms.

2 Gravity on the earth, the nature of gravity, gravity on a rotating ellipsoid, measuring gravity, gravity L
surveying on land, sea and airborne gravity surveying, gravity reductions. '
Bouguer gravity and geology, regional Bouguer gravity features, local Bouguer anomaly patterns, the

3 gravity attraction of structures with various shapes, separation of local and regional Bouguer gravity I, 11, 1v
patterns, modeling and interpretaton of gravity anomalies.

4 Earth magnetism, the nature of magnetism, measuring the earth’s magnetism, land surveys, L
aeromagnetic surveys, shipboard magnetic surveys, magnetic gradient surveys. '

5 Data processing, magnetic anomalies and their geologic sources, rock magnetism, anomalies caused by 0L IV
magnetized bodies, magnetic anomaly interpretation. Y

6 Surveying natural potentials, spontaneous potential method, exploring shallow natural potentials, NIRIRY
telluric currents, telluric and magnetotelluric surveying. e

7 Electrical surveying, electrical resistivity LAV

8 Induced polarization method, surveying, analysis and interpretation. 1L L v
Electromagnetic surveying: the principle of electromagnetic surveying, parallel-line dip angle EM

9 . . . - L L v
surveying, horizontal-loop EM surveying, VLF-EM surveying.

10 Ground penetrating radar method, acquisition, processing and interpretation of data. LA LV
Refracted seismic waves and earth structure, the single-layer refraction problem, refracted waves in

11 multilayered structures, refraction in structures with dipping layers, refraction along a discontinuous NIRIRY
boundary, limitations of seismic refraction surveys, interpreting a seismic refraction survey, e
applications of seismic refraction surveying.

Reflected seismic waves and earth structure, reflection from a single horizontal surface, reflection from

12 a slopping surface, reflected waves in multilayered structure, multiple reflected waves, diffracted (I
waves and multifold reflections.

13 Seismic surveying, instruments, field operations, seismic reflection data processing and interpretation. I, 11, 1V

14 Techniques in marine, bathymetry and side scan sonar techniques, measurements, fields of application IR

and interpretation.




Dersin Ogrenci Ciktilari ile olan Iliskisi
(2020-2021 Engineering Accreditation Criteria-3)

. . Katki Seviyesi
Ogrenci Ciktilar
1 2 3
1 Miihendislik, bilim ve matematik ilkelerini uygulayarak karmasik miithendislik X

problemlerini tanimlama, formiile etme ve ¢6zme becerisi

Kiiresel, kiiltiirel, sosyal, ¢cevresel ve ekonomik faktorlerin yani sira halk sagligi,
2 | giivenligi ve refah1 g6z 6niinde bulundurularak belirtilen ihtiyaglar karsilayan X
cozlimler {iretmek i¢in mithendislik tasarimini uygulama becerisi

3 | Belirli bir izleyici grubu ile etkili iletisim kurma yetenegi

Miihendislik uygulamalarinda etik ve mesleki sorumluluklari tanima ve
mithendislik ¢6ziimlerinin kiiresel, ekonomik, ¢evresel ve toplumsal
baglamlardaki etkisini goz oniinde bulundurmasi gereken bilingli kararlar1 verme
becerisi

Takim {iyeleri ile birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam
5 | yaratan, hedefler belirleyen, isleri planlayan ve amaglari karsilayan bir takimda
etkili bir sekilde ¢alisabilme becerisi

Uygun deneyler gelistirme ve yliriitme, verileri analiz etme ve yorumlama ve
sonu¢ ¢ikarmak i¢in mithendislik kararlarini1 kullanma becerisi

Uygun 6grenme stratejilerini kullanarak gerektiginde yeni bilgi edinme ve

7 .
uygulama becerisi

1: Az Katki, 2. Kismen Katki, 3. Tam Katki

Relationship of the Course to the Student Outcomes
(2020-2021 Engineering Accreditation Criteria-3)

Level of
Student Outcomes Contribution

1 2 3

An ability to identify, formulate, and solve complex engineering problems by

applying principles of engineering, science, and mathematics X

An ability to apply engineering design to produce solutions that meet specified
2 | needs with consideration of public health, safety, and welfare, as well as global, X
cultural, social, environmental, and economic factors

3 | An ability to communicate effectively with a range of audiences

An ability to recognize ethical and professional responsibilities in engineering
4 | situations and make informed judgments, which must consider the impact of
engineering solutions in global, economic, environmental, and societal contexts

An ability to function effectively on a team whose members together provide
5 | leadership, create a collaborative and inclusive environment, establish goals, plan
tasks, and meet objectives

An ability to develop and conduct appropriate experimentation, analyze and
interpret data, and use engineering judgment to draw conclusions

An ability to acquire and apply new knowledge as needed, using appropriate

7 : :
learning strategies

1: Little Contribution, 2. Partial Contribution, 3. Full Contribution

Hazirlayan Tarih Imza
(Prepared by) (Date) (Signature)
Assist. Prof. Caner imren




