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University of Northern British Columbia 

 

SPATIAL AND TEMPORAL ANALYSES (NRES 712) – FALL 2013 

 

Course Syllabus 

 

 

Instructor: Dr. Chris Johnson 

Email: johnsoch@unbc.ca 

Phone: 960-5357 

Office: 8-215  

Office hours: Friday 2:30-330  

 

Class Meeting Rooms and Timing 

Lecture room: Library 5-405 (Videoconference) 

Lecture time: Wednesday & Friday 1:00-2:20 

Lab room: 10-3034  

Lab time: Tuesday ~9:00-10:50 

 

Course Description 

This course is designed to expose students to the concepts, issues, techniques, and assumptions one 

might consider or encounter when studying or interpreting spatial or temporal components of 

ecological phenomena.  Topics will include scale; spatiotemporal correlation; analysis of spatial 

patterns; application of generalised linear models to spatiotemporal data; model construction and 

validation; experimental design and analysis in the context of autocorrelation/pseudoreplication; 

applications of remote sensing and GIS; and sensitivity/uncertainty analyses.  This is not a statistics 

course, thus, the focus will be on application not mathematical derivation.  Through lecture, 

discussion, and lab work we will critically review application, assumptions, and limitations of 

contemporary ideas and techniques found in the ecological literature.  Students will be given an 

opportunity to work with, problem solve, and present their data in the context of the course objectives. 

 

The learning objectives for the course are: 

 

• introduction to contemporary topics and analytical developments for researchers working with 

spatial, temporal, or spatiotemporal data describing ecological processes or patterns; 

• understand use and application of software for analysis of spatiotemporal data; 

• appreciation for assumptions or limiting factors that confound spatiotemporal analyses;  

• exercise and develop critical thinking skills relative to peer-reviewed published literature; and 

• prepare and analyse data, write, and present a research paper. 
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Evaluation 

The grade for this course will be based on a number of participatory and individual assignments.  

There will be no midterm or final exams.  Students will be expected to present a published research 

paper and direct a critical review of that work (25%).  During these seminars the class will be expected 

to read the assigned paper(s) and participate in the discussion (15%).  Each student will have an 

opportunity to apply their own or a suitable data set to a method or question with a spatial or temporal 

component.  Final research papers (35%) will be presented at the end of the semester (10%).  To assist 

with this last task, I will provide a series of laboratory sessions and assignments describing data and 

techniques (15%).   

 

Assignment Grade Due Date 

Presentation of research paper(s) 25% TBA 

Participation in class 15% semester 

Completion of individual research paper 35% Dec 2 

Presentation of individual research 10% Nov 27, 29 

Lab assignments 15% TBA 

 

Dishonesty and Professional Conduct 

Purposeful dishonesty and plagiarism is a serious offence both in the class room and the work place.  If 

you are unsure of what constitutes Plagiarism or Cheating please consult the 2013-2014 UNBC 

Graduate Calendar (P.56) or instructor for definitions, explanation, and potential consequences.  

Ignorance is not a valid excuse.   

 

Other Details 

• The schedule of topics and assignments, as currently outlined in the syllabus, are subject to 

change with notification. 

• Persons with disabilities requiring special learning approaches should contact the instructor and 

Disability Services early in the semester (http://www.unbc.ca/disabilities/index.html). 
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Schedule of Course Topics and Labs 

 

Date Lecture Type Topic Paper 

Sep 6  Introduction to spatiotemporal data and analyses and 

course expectations 

 

Sep 11 Topic Intro Inference – conducting ‘rigorous’ science in the real 

world 

Platt 1964 

Sep 13 Discussion How good is the science of spatial ecologists? Hargrove & Pickering 1992; 

Pigliucci 2001; Lechner et al. 

2012 

Sep 18 Topic Intro Scale: what is it and why should we care? Dungan et al. 2002 

Sep 20 Discussion The importance of scale in ecology Benoit-Bird et al. 2013 

Sep 25 No class   

Sep 27 No class   

Oct 2 Lecture Autocorrelation: identification and solutions Diniz-Filho et al. 2003; Dale 

& Fortin 2002 

Oct 4 Lecture Statistical techniques for observational data  Nielsen et al. 2005; Gillies et 

al. 2006  

Oct 8 Lab Introduction to generalised linear models and AIC  

Oct 9 Lecture Statistical techniques for observational data and AIC Johnson & Omland 2004 

Oct 11 Guest Lec Dr. Dan Ryan – Experimental design and time-series 

data 

 

Oct 14 Thanksgiving Take a day-off! Stephens et al. 2005; 

Whittingham et al. 2006  

Oct 16 Discussion  Hypothesis tests or information theory? Stephens et al. 2005; 

Whittingham et al. 2006  

Oct 18 Topic Intro  Animal and plant distribution: theory and models Johnson & Gillingham 2005 

Oct 22 Lab Introduction to Idrisi – raster GIS  

Oct 23 Topic Intro  Using expert knowledge in spatial ecology Perera et al. 2012 – Book 

chapter S:/ 

Oct 25 Discussion Evaluating and applying species distribution models Moran-Lopez et al.2005; 

Martin et al. 2011 

Oct 29 Lab Introduction to ArcMap – more raster GIS  

Oct 30 Topic Intro Relating theoretical to empirical movements: 

Brownian motion, cellular automata, random walks, 

and fractals 

Mulder & Ruess 2001; Hansen 

et al. 2013 

Nov 1 Discussion Plant and animal dispersal, movement, and scale Nams & Bourgeois 2004 

Nov 5 Lab Introduction to PASSAGE – pattern analysis software  

Nov 6 Topic Intro Describing patterns in space and time Baskent & Jordan 1995; Dale 

et al. 2002  

Nov 8 Discussion Advancing our measures of pattern Hou & Walz 2013; Arnot et al. 

2004 

Nov 11 Remembrance D. Start working on your paper!  

Nov 13 Topic Intro Temporal cycles, stochastic events, and chaos theory Lundberg et al. 2000 

Nov 15 Discussion Describing and understanding population cycles Zalatan et al. 2006 

Nov 20 Guest Lec Dr. Mark Dale – Pattern analysis in ecology  

Nov 22 Lecture Predicting change with time - Markov chains and 

transition matrices 

Forrest et al. 2004 

Nov 27  Project presentations  

Nov 29  Project presentations  
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