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Dersin Adi

Course Name

Cevre Jeofizigi
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Kredisi AKTS Ders Uygulamasi, Saat/Hafta
Kodu Yariyih Lre IISI Kredisi (Course Implementation, Hours/Week)
(Code) (Semester) ére(iici?s) (ECTS Ders Uygulama Laboratuvar
Credits) (Theoretical) (Tutorial) (Laboratory)
JEF 423 6 8 4 3 - -
Boliim/Program Jeofizik Miihendisligi Bolimii
(Department/Program) | Department of Geophysical Engineering
Dersin Tiirii Secmeli Dersin Dili Tiirkce
(Course Type) (Selective) (Course Language) (Turkish)

Dersin Onkosullar
(Course Prerequisites)

JEF 222 MIN DD veya/or JEF 222E MIN DD

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

Temel Bilim Temel Mithendislik | Miihendislik Tasarim | 1"53" gﬁ iTn"pl““‘
(Basic Sciences) | (Engineering Science) | (Engineering Design) (General Education)
- 100 - -

Dersin icerigi
(Course Description)

6. yartyilda okutulmakta olan bu derste dgrenciler giris diizeyinde ¢evre problemleri ile tanisacak. Bu
problemler arasindan 6zellikle yeralti sularinin kirlenmesinin nasil gergeklestigi, kirliligin yeraltisuyula
nasil hareket ettigi ele alinacaktir. Ders kapsaminda dgrenciler kirletici maddenin 6zelliklerinin yaninda
gozenekli ortamin fiziksek karakterinin kirliligin genis alanlara yeraltisuyula birlikte yayilmasini nasil
etkiledigini 6grenecek ve bu konularda giris diizeyinde modellemeler yapacaklardir. Ayrica, jeofizik
yontemlerin kirlilik problemlerinde nasil uygulanacaklarina iliskin 6rnekler sunulacaktir.

This 6th semester introductoty course will introduce the students the basics of the environmental
problems with the special emphasis on the mass transport in porouse media. The students will be
required to develope simple mass transport models in an effort help them gain knowledge on how the
plume will spread given the the effect of the physical characteristics of the porous media and also the
physical propertied of the pollutant.

Dersin Amaci
(Course Objectives)

1. Ogrencilere giris diizeyinde yeraltisu kaynaklarmin &nemini ve korunmalari gerektigini
ogretmek

2. Kirlilik modellerinin 6grenciye tanitilmasi ve su kaynaklarmim Kirlenmesi durumunda basit
modellemeler yapabilmesini saglamak.

3. Oprencilere jeofizik yontemlerin yeraltisuyu problemlerine nasil uy gulanacagim égretmek.

1. Teach the student the importance of the groundwater resourcesand the necessity of their
protections.

2. Teach the students the mass-transport models, have them gain ability on developing simple
mass-transport models at an introductory level.

3. Teach the students the utility of the geophysical methods for the groundwater related problems.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

I. Stirdiiriilebilirlik ¢ergevesinde gevre ve miithendislik 6diinlesmesinin ¢ok iyi anlagilmasi ile
birlikte yasal mevzuata uygun miihendislik faaliyetlerinin dogru degerlendirilmesi.
Il.Yeralt1 su kaynaklarinin ne kadar degerli oldugunun anlagilmasi, korunmalari igin
yapilabileceklerin 6grenilmesi.
Il. Cevrenin bir sistem olarak ele alinmasmnin gerekliligini 6grenerek korunmasmnin da bir
sistemin korunmasi ¢ercevesinde yapilmasinin gerekliliginin anlasiimasi.
IV.Kat1 ve siv1 atiklarin yaratacagi tehlikeleri anlamakla birlikte modern ¢6p alanlarinin yada
atik havuzlarinin nasil tasarlanabilecekleri, izlenebilecekleri konularinda bilgi sahibi olmak.

I.Have the student understand a delicate compromise between environment and engineering

within the framework of sustainability.

I1.Ensure the students have a crystal-clear understanding of the true value of groundwater
resources, and what they can do for their protections.

I11.Ensure the students grasp a view of the environment as a perfectly functioning system that
also requires protection for whatever is necessary to protect a system

IV.Understanding the necessity of both considering and also protecting the environment as a
system, within the framework of the protection of a system.

V.To understand the dangers of solid and liquid wastes, and to have knowledge about how
modern landfills or waste ponds can be designed and monitored.
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Diger Kaynaklar

(Other References)

Odevler ve Projeler
(Homework & Projects

Toplam 3 adet 6dev verilecektir.

3 homework sets will be assigned in total.

Laboratuvar
Uygulamalan
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Use)

Odevler/projeler cogunlukla bilgisayar kullanimini ve programlamay1 zorunlu
kilmaktadir.

Most of the projects will require programming and also the use of computer.

Diger Uygulamalar
(Other Activities)

Basar1 Degerlendirme
Sistemi
(Assessment Criteria)

Degerlendirmedeki
Katkisi, %
(Effects on Grading, %)

Adedi
(Quantity)

Faaliyetler
(Activities)

Yil ici Savlar

(Midterm Exams) 1 30

Kisa Simavlar

(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1
(Final Exam) 1 60




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Giris: cevre jeofizigine genel bir bakis. Problemli alanlarin arastirilmasi, yasal diizenlemeler, ve |
ahlaki Olgiitler.
S1g jeofizik hedefler: duran ve hareketli catlakla yonlendirilmis veya gdzenekli ortamda ilerleyen
2 kirletici kiitleler, akifer 6zelliklerinin tespiti, gdmiilii cisimler, kara mayinlari, patlamamig NIRIY;
mithimmatlar, yer kesitinin ¢ikartilmasi, ¢op alanlari, arkeolojik yapilar, tiineller, gomiilii kanallar | "'
ve baraj sizintilart.
3 Gozenekli ortamda yeraltisuyu akis1 ve Darcy yasasi. (A1 BAY/
4 Fick yasas1 ve gbzenekli ortamlarda kiitle taginimi, adveksiyon ve difiizyon prosesleri. (A1 BAY/
5 S1g yapilarin fiziksel 6zellikleri: manyetik ve gravite etkileri, elektrik dzellikleri, Archie yasast, RIRIALY:
elektrik ve hidrolik iletim. e
S1g yapilarin fiziksel 6zellikleri: organik kirlilige maruz kalmis topragin elektrik 6zellikleri, P ve
6 ) N . - L LV
S dalga hizlar, kil ve gdzenekligin etkisi.
7 Kara mayinlarinin tespitinde manyetik gradiometri yonteminde yeni gelismeler, gémiilii manyetik RIRIALY
ozellikli cisimlerin tespit edilmesi. o
8 Vaka uygulamasi: sismik yontemler. I, 1, 0LV
9 Madencilik, yer kesiti ve temelkaya topografyasinin belirlenmesinde yer radar1 uygulamasi vaka 1, I, HLIV
ornegi.
10 Cop alaninda catlak tespiti amagli dogruakim 6zdireng uygulamalari vaka analizi. AL LIV
11 Mineral maden aramalari, permafrost, vs. Problemlerinde IP uygulamalari vaka analizi. AL LIV
12 Cop alani arastirmalari, tuzlu su girisimi analizi ve boruhatti ve kablo vs. ile ilgili EM 1, I, HLIV
uygulamalari
13 Cevre 1slah1 kuyu jeofizigi uygulamalar. AL LIV
14 Dersin 6zeti ve kapanis mesaji. AL LIV
COURSE PLAN
. Course
Weeks Topics Outcomes
1 Introduction, an overview of environmental geophysics, site characterization, regulations, and I
ethics.
Types of near-surface geophysical targets: fixed and mobile contaminant plumes conduits,
2 fractures and voids groundwater, aquifer characterization, buried objects, landmines, unexploded 11, 0LV
ordnance, soil stratigraphy, landfills, archaeology, tunnels, dam and canal seepage, etc.
3 Groundwater flow in porous media, Darcy’s law I, 1, 0LV
4 Fick’s Law, mass and solute transport in porouse media, advection and diffusion processes. 1, 1 LIV
Physical properties of near-surface geological materials: magnetic and gravimetric properties, low
5 . ; e : S - - L LIV
frequency electrical properties, Archie's law, electrial conductivity and hydraulic conductivity.
Physical properties of near-surface geological materials: electrical properties of organically
6 - : L e . L LV
contaminated soils, seismic P-wave and S-wave velocities: effects of clay and porosity.
Recent advances in magnetic gradiometry for landmine/UXO detection, soil and rock magnetism,
7 N ) . L LV
magnetization and buried magnetic targets. Case study.
8 Seismic methods: case history. 11, 1LV
9 Ground-penetrating Radar: case histories in mining, soil stratigraphy, bedrock topography, and I, 0LV
detection of organic contaminants.
10 DC Resistivity: case histories in landfill site characterization, fracture mapping. LA LY
11 Induced Polarization Methods: case histories in mineral prospecting, permafrost, statement on IP (I BAY/
for environmental applications.
12 Electromagnetic Induction: case histories in landfill characterization, brine migration and efffect 1, 11, HLIV
of cultural conductors such as pipelines, cables, etc.
13 Borehole Geophysics: case history of environmental remediation AL LV
14 Concluiding remarks. L v




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 karmagik miihendislik 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 ihtiyaglari karsilayan X
cozlimler {iretmek i¢in mithendislik tasarimini uygulama becerisi
3 | Belirli bir izleyici grubu ile etkili iletisim kurma yetenegi X
Miihendislik uygulamalarinda etik ve mesleki sorumluluklar tanima ve
4 mithendislik ¢6ziimlerinin kiiresel, ekonomik, ¢evresel ve toplumsal X
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 amaglar1 karsilayan bir takimda
etkili bir sekilde ¢alisabilme becerisi
Uygun deneyler gelistirme ve yliriitme, verileri analiz etme ve yorumlama ve
6 2T _ . X
sonu¢ ¢ikarmak i¢in mithendislik kararlarini kullanma becerisi
7 Uygun 6grenme stratejilerini kullanarak gerektiginde yeni bilgi edinme ve
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
1 An ability to identify, formulate, and solve complex engineering problems by X
applying principles of engineering, science, and mathematics
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 X
An ability to recognize ethical and professional responsibilities in engineering
4 | situations and make informed judgments, which must consider the impact of X
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
6 An ability to develop and conduct appropriate experimentation, analyze and X
interpret data, and use engineering judgment to draw conclusions
; An ability to acquire and apply new knowledge as needed, using appropriate
learning strategies
1: Little Contribution, 2. Partial Contribution, 3. Full Contribution
Hazirlayan Tarih Imza
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