ERTH 691
Data Analysis in the Earth and Space Sciences

Spring 2026

As Earth and space sciences become ever more data-intensive, understanding of and
experience with data analysis techniques has become critical to success in many areas of
research and application. This course will advance students’ knowledge of and skills in
fundamental approaches to analyzing diverse datasets from geophysics, oceanography,
planetary sciences, and astronomy. The course emphasizes the fundamentals of data analysis
while fostering an environment for independent experimentation and problem solving.
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Credit-hours: 3

Maximum enrollment: 10

Location: POST 708

Times: Tuesday and Thursday: 12:00-1:15 PM




Grading: 20% participation, 30% homework, 10% term project progress reports, and 40% term
project reports/presentations. Unexcused or late homework will lead to an automatic reduction
in grade for that module. No final exam.

Prerequisites: None, but an introductory graduate-level data analysis course, e.g., ERTH
413/613, OCN 760, or ASTR 633 or equivalent is strongly recommended. Students need to
have their own laptop and be wiling to learn the essentials of downloading, installing,
programming, editing, and running Python code in Jupyter Notebooks and the Anaconda
environment. Students must also be willing to familiarize themselves with Git (e.g., GitHub) for
version control and code distribution. Term projects can be carried out in the programming
language and platform of the student’s choice.

Course structure:

The course is organized into weekly modules. Each module will consist of an interactive
classroom lecture where mathematical and computational concepts are introduced and
discussed. Classroom demonstrations will be used to enhance the understanding of the
principles. Each lecture will be followed by an in-class practicum to deepen understanding and
acquire the essential practical knowledge. Discussions for potential research applications
specific to each student's individual research is encouraged. Weekly homework will reinforce
understanding of the concepts and tools introduced in class.

Students will carry out an appropriate term project on a topic of their choice that incorporates
the classroom curriculum but could further their own research. These term projects will be
evaluated by oral and written progress reports and a final presentation.

Preliminary Schedule: Exact selection and order of topics will depend on student interests and
instructor preference.

Week of Topic

Jan 12 Orientation and computing logistics

Jan 19 Data, Distributions, and Statistics

Jan 26 Time series 1

Feb 02 Time Series 2

Feb 09 Frequency domain 1

Feb 16 Frequency domain 2

Feb 23 Bayesian inference & Monte carlo simulations
Mar 02 Image analysis

Mar 09 Term project proposals due, oral presentations of project proposals
Mar 16 Spring Recess

Mar 23 Individual work on term projects

Mar 30 Oral progress reports on term projects

Apr 6 Gaussian process regression

Apr 13 Bias, selection effects, aliasing

Apr 20 PCA and Clustering

Apr 27 Machine learning

May 04 Final project presentations



Student learning outcomes:

Learn mathematical foundations of data analysis

Acquire knowledge and experience with key analytical, statistical, and numerical tools
Develop organizational skills to carry out projects

Improve scientific writing and presentation skills

Disability Access: The Geology and Geophysics Department will make every effort to assist
those with disability and related access needs. For confidential services, please contact the
Office for Students 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 Hawaii is committed to providing a
learning, working and living environment that promotes personal integrity, civility, and mutual
respect and is free of all forms of sex discrimination and gender-based violence, including
sexual assault, sexual 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 community
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 violence, 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 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.

http://www.manoa.hawaii.edultitleix/resources.html#confidential
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