
STT-Computational Methods for the Earth Sciences

Earth Sciences 305

Section: D100

Term: 2006 Spring

Instructor: Dr. A. J. Calvert 

Discussion Topics: Course Outline

In the Earth sciences, we deal with a variety of data acquired by geological mapping, 
geochemical analysis, and geophysical surveys. Although such data may be quite different, 
they can have certain common characteristics; for example, some types of data are recorded as 
a function of time or geographic location. Consequently, there are certain standard 
approaches to representing such data, understanding their significance, and analyzing errors. 
For example, if you have gold assays from a mining camp, what do those data tell you about 
the gold distribution in regions that have not been sampled? In trying to understand the 
significance of such data it is necessary to apply statistical tests, and to develop 
mathematical representations of the data. Students will learn how data can be organized, and 
gain practical experience with some basic techniques that will enable them to develop 
computer programs for data analysis. Simple analysis can sometimes be carried out using Excel 
spreadsheets, but most problems will require the use the Matlab programming language, which 
can save a lot of tedious typing and has some powerful graphical display capabilities. 
Lectures will provide the background to the various methods, with the computer-based lab 
assignments being used to teach practical programming and field data analysis.

Course Topics:

 Matrices and data organization

 Computer programming basics

 Statistical estimation and noise

 Analysis of time series data: spectra, filtering, and correlation

 Analysis of spatial data: grids, interpolation, and kriging

 Steady-state and time-dependent numerical models 
 

Grading: 1. Midterm examination     15%

2. Assignments      40%

3. Final examination   45%

Required Texts: Carr, J.R., 2002, Data Visualization in the Geosciences, Prentice Hall, 267pp.



STT-Computational Methods for the Earth Sciences

Middleton, G.V., 1999, Data analysis in the Earth Sciences using Matlab, Prentice Hall, 260pp.

Recommended Texts: None. 

Materials/Supplies: None. 

Prerequisite/Corequisite: EASC 101, MATH 152 (grade C or higher), PHYS 121 (grade C or 
higher) 

Recommended:   STAT 101 

Notes: NOTE: Matlab software will be available in the computer lab. Students can purchase 
their own version of the software for use outside the lab for US$99 from www.mathworks.com.

This outline is derived from a course outline repository database that was maintained by SFU 
Student Services and the University’s IT Services Department. The database was retired in 
2014 and the data migrated to SFU Archives in 2015.


