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Course Outline

[ERTH 711] Special Topics in Earth and Planetary Sciences
Hydro-geophysics in Volcanic Environments

Prerequisites: Instructor Approval
Lecture: Tue & Thu

3:00-4:15 PM HST
Room: POST 601
Teacher: Amir Haroon
Office: POST 619

Phone: (808) 956-7825
E-mail: aharoon@hawaii.edu
Office Hours: After class or by ap-

pointment

Course Description
Deteriorating groundwater quality is imminent around the world. Exploration for new
groundwater resources, as well as managing and monitoring existing aquifer systems
are important research sectors with a growing societal relevance. Over the past 10
years, hydro-geophysical methods have established into valuable tools for non-invasive
investigations of groundwater resources. This course will expose graduate students
to some of the conventional geophysical methods used in groundwater research with
a particular focus to the challenges encountered on volcanic islands. The course will
provide the theoretical background of methods like electrical resistivity tomography, as
well as active and passive electromagnetics. Lectures on the theoretical concepts are
accompanied by field demonstrations of selected methods, as well as data process-
ing and simple inversion and data interpretation tasks. The course is designed for
students to gain experiences in applied geophysical methods emphasizing and com-
bining the particular skills required for groundwater research, promoting teamwork,
presentation, and scientific writing skills.
Key Learning Outcomes

❏ Students will learn the key principles of electrical and electromagnetic methods.
❏ Field demonstrations will allow students to gain insights into field setups and

practical experiments, which includes field preparation, logging and reporting.
❏ Students can develop teamwork and organizational skills that will help them

carry out own geophysical experiments.
❏ Students can improve their scientific writing and presentation skills.

Required Background and Prerequisite Knowledge
Fundamental understanding of physics and math are desirable. Basic programming
skills in Python, Matlab or similar are beneficial to complete the project assignments
and lab exercises. Participation in ERTH 711 courses is dependent on instructor
approval.
Grading scheme
Course participation: 30%
Team Presentations & Lab Exercises: 30%
Individual Research Project: 40%
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Course Format
The course consists of five modules, each focusing on a different method used in
hydro-geophysical research (i.e., Electrical Resistivity, Magnetotellurics, Time-Domain
Electromagnetics, Marine Controlled Source Electromagnetics, Ground Penetrating
Radar). Each module will consist of 1-2 lectures of concepts and theory, a field or
lab demonstration, as well as a practical exercise. Students will work together on the
practical exercises. A typical cycle may look as follows"

• Session 1: Lecture
• Session 2: Lecture
• Session 3: Field Demonstration
• Session 4: Structured Lab (interactive data processing demonstration and indi-

vidual work)
• Session 5: Student presentations & discussions

Course Materials
� Online Resources: Lecture notes, Jupyter notebooks, lab exercises, and re-

quired literature will be provided and stored on a GitHub folder shared with the
participants.

� textbook: There is no required textbook for this course.

Required Software and Tools
� Laptop computer with q Windows 10, ± Linux, or  macOS
� Web Browser: Google Chrome, Firefox, or similar.
� Markdown for writing documentation.
 Distributed version control system, i.e. GitHub account.
� A storage medium (a USB flash memory or any online free storage service such

as GoogleDrive or OneDrive) for storing and backing up your files.
� If you want to work at home on your assignments, students will likely need to

install an anaconda environment for the course or use Matlab.

Disability Access
The Earth Sciences Department will make every effort to assist those with disability
and related access needs. For confidential services, please contact the Office for Stu-
dents with Disabilities (known as “Kokua”) located in the Queen Lili’uokalani Center
for Student Services (Room 013): 956-7511, kokua@hawaii.edu, www.hawaii.edu/kokua.
Gender-Based Discrimination or Violence:
University of Hawai‘i is committed to providing a learning, working and living environ-
ment that promotes personal integrity, civility, and mutual respect and is free of all
forms of sex discrimination and gender-based violence, including sexual assault, sex-
ual harassment, gender-based harassment, domestic violence, dating violence, and
stalking. If you or someone you know is experiencing any of these, the University has
staff and resources to support and assist you. Staff can also direct you to commu-
nity resources. If you wish to speak with someone confidentially, see contacts in the
URL below. If you wish to report an incident of sex discrimination or gender-based vio-
lence, contact: Dee Uwono, Title IX Coordinator, Hawai‘i Hall 124, t9uhm@hawaii.edu,
808-956-2299. As members of the University faculty, your instructors are required
to immediately report any incident of potential sex discrimination or gender- based
violence to the campus Title IX Coordinator. Although the Title IX Coordinator and
your instructors cannot guarantee confidentiality, you will still have options about
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how your case will be handled. Our goal is to make sure you are aware of the range
of options available to you and have access to the resources and support you need.
Class Guidelines
§ Laptops are required in classroom during the labs.

� Cell phones should not be used during classes and labs.

Tentative Course Content
Date Topics

Jan. 14 Course orientation and software requirements

Jan. 16 Software installation & general introduction

Jan. 21 Lecture 1: Maxwell’s Equations

Jan. 23 Lecture 2: Static Field Approximation

Jan. 28 Lecture 3: Electrical Resistivity Tomography (ERT)

Jan. 30 Field Demonstration: ERT

Feb. 4 Interactive Lab: Data Processing of ERT data

Feb. 6 Supervised Lab Exercise: 2D Inversion of ERT data

Feb. 11 Student Presentations & Discussions

Feb. 13 Lecture 4: Quasi-Static Approximation

Feb. 18 Lecture 5: Magnetotellurics (MT)

Feb. 20 Field Demonstration: MT

Feb. 25 Supervised Lab Exercise: 1D forward modeling of MT data

Feb. 27 Interactive Lab: MT data processing

Mar. 4 Student Presentations & Discussions

Mar. 6 Lecture 6: Inductively Coupled Sources

Mar. 11 Lecture 7: Time Domain Electromagnetics

Mar. 13 Interactive Lab: 1D Inversion of Time Domain Electromagnetic Data

Mar. 18 & 20 Spring Recess (no class)

Mar. 25 Student Presentations & Discussions

Mar. 27 Lecture 8: Galvanically Coupled Sources

Apr. 1 Lecture 9: Marine Controlled Source Electromagnetics

Apr. 3 Supervised Project Work Session

Apr. 8 Field demonstrations & Interactive Lab: Marine CSEM Experiment (dry run on land)

Apr. 11 Supervised Lab Exercise: 1D Inversion of marine CSEM data

Apr. 15 Student Presentations & Discussions

Apr. 17 Lecture 10: Ground Pentetrating Radar (GPR)

Apr. 22 Lecture 11: Other Methods (Ambient Noise, Gravity, Self-Potential)

Apr. 24 Interactive Lab: Data Processing of Gravity & Self Potential data

Apr. 29 Supervised Project Work Session

May. 1 Supervised Project Work Session

May. 6 Final Student Project Presentations

NOTE: The actual dates may be modified due to the requirements of the class. Also, the indicated dates may be

moved backward or forward depending on class progress.
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