
COURSE TITLE: An Introduction to Quantitative Ecology using R   

COURSE DESCRIPTION:  An introduction to ecological data analysis and interpretation. Emphasis is placed on the understanding of ecological data structure and analytical methods. Major topics include sampling, diversity analysis, resemblance measurements, formal classification techniques, and pattern recognitions. 

COURSE OBJECTIVES:  
The student will be able to
A. perform ecological and environmental data analysis in an accurate and sensible way in terms of scales, dimensions, and interactions; 
B. learn techniques which are involved in ecosystem and environmental studies; and
C. learn analytical methods using the open source statistical computing program R.

CONTENT OUTLINE: A wide range of topics will be introduced to the students including:

A. Special topics, such as biological invasions and scientific methods, and hypothesis testing
B. [bookmark: _GoBack]Introduction to R in ecological studies
C. Sampling (unit, choice, one-shot vs. process sampling, optimality criteria, descriptive schemes)
D. Diversity analysis (disorder and entropy, diversity indices, diversity graphs, diversity and stability)
E. Pattern in time (random walk process, spectral analysis, Markov chain models)
F. Pattern in analytical space (trend seeking, path finding, cluster recognition)
G. [bookmark: OLE_LINK1]Simultaneous and serial correlation (canonical correlation analysis, autocorrelation analysis)
H. Profile analysis (MANOVA)
I. Matrix correlation (Mantel test and partial Mantel test)
J. Generalized linear models (GLMs)

INSTRUCTIONAL ACTIVITIES: Lectures, reading assignments (current primary articles), topic discussions, and computer simulations.

FIELD, CLINICAL, AND/OR LABORATORY EXPERIENCES:  The use of personal laptop computers is recommended. The programing language R and a set of integrated tools, the R Studio by the R Working Group, will be taught during lab sections.

TEXT(S) AND RESOURCES: Possible texts include:
K. Legendre, O. and Legendre, L. 2012. Numerical Ecology: Developments in Environmental Modeling. Third Edition, Elsevier. 
L. Borcard, D., Gillet, F., Legendre, P. 2011. Numerical Ecology with R. Springer.


