
University of British Columbia

Department of Geography

GEOB 503A 201 Topics in Hydrology and Geomorphology

Instructors

Brett Eaton brett.eaton@geog.ubc.ca rm. 232, Geography
Sean Fleming sean.fleming@ec.gc.ca contact via email

Dan Moore dan.moore@geog.ubc.ca rm. 225, Geography

Textbooks

• The Mathworks. 2010. MATLAB 7: Getting Started Guide. The MathWorks, Inc,. Natick,
MA.

• W.N. Venables and D.M. Smith. 2009. An Introduction to R. R Development Core Team.1

• Zuur, A. F., E. N. Ieno and E. Meesters. 2009. A Beginner’s Guide to R. New York, Springer.2

• Dalgaard, P. 2008. Introductory Statistics with R. 2nd. ed. New York, Springer.3

Course Description

This problem-based learning course is designed to introduce graduate students to data process-
ing, manipulation and analysis using two commonly available programs (MATLAB and R). It is a
hands-on course requiring students to work with the software to work on laboratory-style assign-
ments during the scheduled class time. The objective of the course is to allow students to become
sufficiently competent with these programs that they can use them during their graduate research.

1http://cran.r-project.org/doc/manuals/R-intro.pdf

2http://www.springerlink.com/content/w26370/?p=7521c40e70af47478a9d52fc85deaacc&pi=17

3http://www.springerlink.com/content/m17578/?p=7d2e08290b9040d2aba7922801f46d9a&pi=0
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The examples used to develop the weekly assignments come from research projects in hydrology
and geomorphology. The course is intended for all graduate students in the natural sciences who
will be taking a quantitative, analytical approach to their research.

Evaluation

The course will be problem-based, in that regular assignments will be introduced during the sched-
uled class time and then completed by the student. It is anticipated that about half of the class
will be taken up discussing the assignments, leaving half of the scheduled class time will to work
on them. Most assignments will also be supported by assigned readings to be completed prior to
class. The assignments will be marked on a pass/fail basis and students must achieve a passing
grade on 9 of the 12 assignments in order to pass the course. The final grades will be based on
three separate take-home exams worth 30% to be handed out at the end of class on 2 February, 8
March, and 5 April. Participation in the discussion of the assignments and readings will be worth
10% of the final grade.

Lecture Schedule

Date Topic Instructor
5 Jan. Introduction to R for data analysis and programming Dan Moore

12 Jan. Regression analysis Dan Moore
19 Jan. Multiple regression analysis Dan Moore
26 Jan. Nonlinear regression analysis Dan Moore
2 Feb. Solving equations Brett Eaton
9 Feb. Maximization of a function Brett Eaton

16 Feb. Solution of ordinary differential equations Brett Eaton
23 Feb. MIDTERM BREAK n/a
1 Mar. Sensitivity analysis Brett Eaton
8 Mar. Time series memory Sean Fleming

15 Mar. Spectral analysis Sean Fleming
22 Mar. Filtering and smoothing Sean Fleming
29 Mar. Trend analysis Sean Fleming

5 Apr. Seminar

Assignment Details

Each assignment will be introduced during class, with ample time to begin the analysis. It is likely
most students will require extra time to complete the analysis outside of class time. Students will
hand in both their program code and a brief write-up of the analysis methodology and results.
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Finally, the assigned readings are mandatory, and students are expected to be able to discuss the
material presented in them during class (particularly the research articles).

Miscellaneous

While we wish to encourage appropriately motivated students to audit this course, any student
auditing this course must formally register for it. We expect students who are auditing the course
to complete all of the assignments and readings, and to complete the programming/analysis for
each final exam. Auditing students must submit completed programming scripts for the exams,
but need not submit a final writeup. Failure to meet these criteria may result in a failing grade for
the course.


