1. Information on the programme

SUBJECT OUTLINE

1.1.Higher education institution

UNIVERSITY OF BUCHAREST

1.2. Faculty GEOLOGY AND GEOPHYSICS
1.3. Department GEOPHYSICS

1.4. Field of study GEOPHYSICS

1.5.Education level MASTER

1.6.Specialization/Study programme APPLIED GEOPHYSICS

1.7. Form of education

Full time

2. Information on the discipline

2.1.Name of the discipline GEOPHYSICAL INVESTIGATION AND MONITORING IN

ENVIRONMENTAL STUDIES
2.2.Course coordinator Lecturer Dr. Florina Tuluca
2.3.Seminar/ laboratory/project coordinator Lecturer Dr. Florina Tuluca
2.7. 2
2.4. Year of study IT | 2.5. Semester| 3 g;gl;f;[?:n()f E Discipline Content - AK
status Compulsoriness? CD

3. Total estimated time(teaching hours per semester)

3.1. Hours per week — full time 5 out of which: | 3.3. seminar/ laboratory/ 1

programme 3.2.lecture project

34. "'l“otal number of hours in the 23 Out of which: 14 | 3.6.seminar/laboratory 14

curriculum 3.5.]ecture

Distribution of the time allotted hours

3.4.1.Study based on book, textbook, bibliography and notes 35

3.4.2. Additional documentation in the library, specialized electronic platforms and field 10

3.4.3. Preparing seminars/ laboratories/ projects, subjects, reports, portfolios and essays 25

3.4.4.Tutorials 10

3.4.5.Examinations 7

3.4.6. Other activities 10

3.7. Total hours of individual study 97

3.8. Total hours per semester 125

3.9. Number of credits* 5

4. Prerequisites (if applicable)

4.1. Curriculum-related | Applied Geophysics and Engineering Geology/Geology training

4.2. Skills-related Good computer skills, knowledge and practical use of software applications and
mathematical/numerical algorithms for geophysical/geological data visualization, processing
and interpretation.

5. Conditions (if applicable)

5.1. for the lecture

The course is interactive, students can ask questions regarding the content of
lecture. We do not allow any other activities during the lectures, mobile phones
will be turned off.

5.2. for the seminar/laboratory/
project

During practical works, each student will perform an individual activity with
laboratory materials using geophysical data and the documentation available.




6. Specific competences acquired

Knowledge and good understanding of the main geophysical methods used for investigation and monitoring

of natural and anthropogenic hazards.

Understanding the principles of measuring of various physical parameters of earth, the modern software

=8 applications designed to give a geological interpretation of the geophysical data for investigating and
s 9 . ; - S >
S g monitoring of damaged sites, being able to stop these processes and contributing to the remediation
2 9 activities.
S g The students will obtain a good theoretical and practical training regarding the geophysical investigations
Ao and monitoring the environment.

» e Performing complex professional/research tasks in conditions of autonomy;
—_ O .
g g e Teamwork skills
o2 e Initiative and entrepreneurial spirit
w) Q_ . . . . . ' .
S g e  Self-control of the learning and training processes, a reflective analysis of one's own professional
= o P
= S activity.

7. Course objectives (based on the list of competences acquired)

7.1.0verall course objective

Knowledge and understanding of the theoretical and practical aspects of
geophysical methods related to the environmental investigations.

7.2.Specific objectives e Presentation of the main geophysical methods and techniques used for the

geophysical investigations and monitoring for environmental hazards;
e Analysis and complex interpretation of geophysical data using modern
software applications.

8. Content

8.1.LECTURE
Number of hours — 14

Teaching methods

Duration (hours)

Introduction

General characteristics of a geophysical survey.
Geophysical noise, characteristic geophysical
anomaly of a specific source body and
geophysical ambiguity in geological
interpretation. Samples intervals and data
resolutions, seasonal variations of the
geophysical data.

Main geophysical methods for investigating
environmental hazards:

- Electric and Electromagnetic methods

- Magnetics / Geomagnetism

- Gravity

- Radiometry

- Seismics / Seismology

Lecture with .PPT support
and Explanations

Examples of strategies for investigation and
monitoring of the environmental hazards using
geophysical methods

Investigation of soil, geological formations
and  groundwater  pollution  and/or
contamination. Monitoring of affected sites
and techniques for remediation. Special
case: investigating and monitoring of
marine water intrusions.

Lecture with .PPT support
and Explanations

Investigation and management of waste
deposits. Monitoring the contaminated
areas and restrain/stop their effect over the
environment.

Lecture with .PPT support
and Explanations




e Investigation and  management  of
radioactive waste storages. Monitoring the .
. . . Lecture with .PPT support
contaminated areas, solutions for cleaning : 2
. .. and Explanations
the sites. Monitoring the natural
radioactivity.
e Investigation of subsidence and collapse
processes in rocks. Special look for: Lecture with .PPT support )
- Massive salt bodies collapsing. and Explanations
- Investigation of underground voids.
e Investigation and monitoring of areas
affected by natural and/or induced | Lecture with .PPT support )
seismicity. Investigating and monitoring of and Explanations
active volcanoes.
. Invegtlggtlon of UXO. Inves.tlgatlpg and Lecture with PPT support
monitoring of urban/construction sites for . 2
. . and Explanations
potential environmental hazards.

Compulsory bibliography:
e J. M. Reynolds, An Introduction to Applied and Environmental Geophysics, 2011, 2nd. Ed, Wiley,-Blackwell,
Oxford, UK.
e Kirsch, R., 2009, Groundwater Geophysics, Second Edition, Springer, Berlin, Germany.
e Knodel, K., Lange, G., Voigt, H.-J., 2007, Environmental Geology - Handbook of field methods and case
studies, Springer, Berlin, Germany.
e Vogelsang, D., 1995, Environmental geophysics - a Practical guide, , Springer-Verlag, Berlin, Germany.

Optional bibliography:
e Dobrin, M.B., Savit, C.H., 1988, Introduction to Geophysical prospecting, Fourth Edition, McGraw-Hill,
International edition, Singapore.
e  Milsom, J., Eriksen, A., 2011, Field Geophysics, 4th Edition, Wiley & Sons, Ltd., West Sussex, UK.

8.2. PRACTICAL WORK . .
Theoretical presentation of .

Number of hours — 14 . Duration (hours)

practical works

R . L . Laboratory exercises /

Variability of physical properties in the environment. Data analysis 1 labwork (2 hours)
Specific geophysical data processing in environmental Laboratory exercises / | labwork (2 h
studies. Data analysis abwork (2 hours)
Specific geophysical data interpretation in Laboratory exercises / | labwork (2 h
environmental studies. Data analysis abwork (2 hours)
Geophysn.:al investigation of anthropogenic hazards. Laboratory exercises / 2 labworks (4 hours)
Case studies. Data analysis
Geophysmal monitoring of natural hazards. Case Laboratory exercises / 2 labworks (4 hours)
studies. Data analysis

Compulsory bibliography:
e Everett, M.E., 2013, Near surface applied geophysics, Cambridge University Press, New York, USA.
e Hinze W. ], von Frese, R. R. B., Saad, A.H., 2015, Gravity and magnetic exploration, Cambridge University
Press, London, UK.

Optional bibliography:
e Telford, WM. Geldart, L.P., Sheriff, R.E., 2008, Applied Geophysics, Second Edition, Cambridge University
Press, UK.
e Dentith, M., Mudge, S. T., 2014, Geophysics for the Mineral Exploration Geoscientist, Cambridge University
Press, NY, USA.

9. Corroborating the course content with the expectations of the epistemic community representatives, of
the professional associations and of the relevant stakeholders in the corresponding field

The course content is continuously updated and harmonized with the academic curriculum of national and international
geosciences faculties/departments. Other important goals are to incorporate state of the art knowledge in the field of
geophysical investigations and monitoring for environmental hazards, presented at various top scientific conferences
and to correlate the course syllabus with the job market needs, requirements and expectations in the geophysics and
geologic communities.




10. Assessment

10.3.
Type of activity 10.1. Assessment criteria 10.2. Assessment methods Percentage of
the final grade
10.4. Lecture Making a PPT presentation,
presenting in front of the class and Oral examination 70%
answering the questions.
10.5. Seminar/Laboratory Processing results for the practical Practical test at the end of the o
L . 30%
applications. laboratory/Written paper

10.6. Minimum performance standards

e  Mark 5 at the oral examination
e Mark 5 for the practical test

Education levels- choose of the three options: Bachelor*Master/Ph.D.

Discipline status (content)-for the undergraduate level, choose one of the options:-FD (fundamental discipline), BD
(basic discipline), CS (specific disciplines-clinical sciences), AP (specific disciplines-animal production),FH (specific
disciplines, UO (disciplines based on the university’s options). -for the Master level, choose one of the options: AK-
Advanced Knowledge, CT- Complementary Training, S- Synthesis

3 Discipline status (compulsoriness) - choose one of the options — CD ( compulsory discipline) OD (optional discipline)
ED ( elective discipline).

4 One credit is equivalent to 25 hours of study (teaching activities and individual study).
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