EEB1250H Spatial Statistics — Fall 2024
Department of Ecology & Evolutionary Biology

Course Instructor

Marie-Josée Fortin (mariejosee.fortin@utoronto.ca)

Location and Time

Lecture: Thursdays from 9:30 (sharp) to 12:00, ESC 2144

Course Description

Ecological processes are inherently spatially structured due to spatial dependence on environmental conditions and
spatial autocorrelation of species behaviors. The goal of this course is to provide a broad overview of the various
spatial analytical methods available to quantify (geostatistics, network theory, boundary detection), test (restricted
randomization), and model (spatial regressions) spatially autocorrelated ecological data. Students will be introduced to
concepts of spatial scales and how multiscale analysis can be performed with census and sampled data. Furthermore,
specific spatial methods to deal with point pattern data and surface pattern data will be reviewed. A combination of
lectures and computer laboratory sessions will be used.

Course Obijectives

By the end of the course, graduate students should be able to:

¢ understand the utility and pitfalls of statistics and their appropriate application to spatially structured data;
o analyse their data with the appropriate statistics and interpret the results adequately;

¢ read, understand, and critically evaluate papers and their use of spatial statistics.

Topics and Timetable

2024 Topics Labs

Sept 12-WK1 |e Space: scales, sampling, randomization tests Homework: Questions, data, and
e Spatial autocorrelation for population data potential analyses, due Sept. 22,
 Join count statistics 2022

Sept 19-Wk2 | e Spatial autocorrelation for sample data Homework DUE
¢ Interpolation Lab 1: Spatial aggregation and
e Sampling autocorrelation

Sept 26-Wk3 | e Relationship between spatially autocorrelated variables | Lab 2: Spatial relationships
e Mantel test
e GLMM
e Gravity Model
e Spatial regression (CAR/SAR, GWR)
e CART

Oct 3-WKk4 e Ordinations Lab 1 report DUE
e Multiscale analysis (wavelet, MEM)

Oct 10-WK5 e Network theory; Connectivity
e Spatio-temporal analysis

Oct 17-Wk6 e Species Distribution Models Lab 2 report DUE
e Landscape Metrics

Oct 24-Wk7 e Boundary detection
e Spatial Diversity

Oct 31 Reading Week — No class

Nov 14-Wk8 e Student presentations (5 to 10 minutes MAXIMUM) | Term-paper DUE
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Evaluation

1. Assignment using R using spatial exploratory data analysis methods (15%)

-> Do not want printout of the figures BUT the statistical and biological interpretations of the results obtained.
2. Assignment using R using spatial regression methods (15%)

-> Do not want printout of the figures BUT the statistical and biological interpretations of the results obtained.
3. Term project = Report (50%): Write the “methods section” of your potential data analysis explaining which statistics
you should use to answer your hypotheses/objectives: Compare at least two different statistical methods stressing the
assumptions of each selected statistical methods as well as their pros and their cons from a statistical/methodological
perspective and from an ecological/evolutionary/biological perspective.

e Maximum 6 pages single-spaced (half-page presenting the objectives of the study; half-page presenting the data; 4
pages explaining and comparing the statistical methods; 1 page for the references)

4. Term project = Presentation (20%): Each student will present a 10-minute talk summarizing: The objective(s) of their
project; The (potential) data to be analysed; The selected methods that should be used to assess/test your hypotheses.
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