Environmental Spatial Data Analysis
NRE 543, Fall 2004

Meets: Tuesday 10-11 am Thursday 11 am to 12 p.m.
1006 Dana 3325 Dana (3™ Floor Computer Lab)

Instructor:  Dr. Dan Brown, 3505 Dana, 763-5803
Contact: danbrown@umich.edu

Webpage:  http://www.umich.eduw/~danbrown/nre543/
http://ctools.umich.edu

Prerequisite: NRE 420 and NRE 438, or equivalents, and graduate standing, or permission.
Credits: 3

Description

Information about events and attributes that is referenced to locations can be complicated to handle, but can provides
insight into social and environmental processes. By analyzing this information in ways that take advantage of the
spatial dimension, we search for spatial patterns to generate and test hypotheses about the causes and effects of those
patterns. This course deals with the processing and quantitative treatment of spatial data for use in ecological and
environmental analysis and assessment. The first topics of the class will address spatial data representation and
visualization that make use of geographic information systems (GIS) for spatial analysis. The topics include
discussion of transformations among spatial feature types, scale and resolution issues, sampling and data
visualization options. The remaining topics introduce multiple approaches to analysis of point and area data. We
begin with point pattern analysis, to test for patterns of points (e.g., clustering), then discuss geostatistical methods
for estimation when the points represent locations of attribute measurements. We will look at a specific set of
analytical tools for describing landscape patterns, derived from the field of landscape ecology. Finally, we will look
at methods for inferential analysis using area-based measurements. Assignments involve computer exercises using
real social and physical environmental and data. Students are will complete a semester project that represents either
original research with spatial data or a review of applications of particular methods on particular topics.

Readings
The readings will be drawn from two different texts and from published articles. We will read most of one text

(Bailey and Gatrell) and parts of another (Turner et al.). The articles and selected chapters from Turner et al. are
available through the science library.

Required Text:

Bailey, T.C. and Gatrell, A.C. 1995. Interactive Spatial Data Analysis. Addison Wesley Longman.
Available at Ulrich's, Michigan Union, and Michigan Book and Supply

Supplemental Text:

Turner, M.G., Gardner, R.H., and O'Neill, R.V. 2001. Landscape Ecology in Theory and Practice. Pattern and
Process. New York: Springer.

Lab Assignments

Students will be required to finish weekly assignments on the computer and a 1 to 2 page write-up resulting from
each assignment. Assignments will make use of ArcGIS, GeoDa, ClusterSeer, Fragstats and other software as
appropriate. The packages are available in the Dana 2™ and 3™ floor computing labs. Your unigname gains you
access to the NT machines in those labs. Data will be provided for the exercises.

Grading

Grades are based on the written lab assignments, project/paper/presentation, and a written take-home final exam.



Tentative Schedule of Events (Subject to Change)

Date Topics Readings Labs
Sept 7-9 Spatial data, spatial processes, Bailey & Gatrell 1 Review of
statistical prelzmmarles . ' Fotheringham & Brunsdon ArcGIS
Representing space - stationarity, 2004
isotropy, continuity, contiguity,
distance, boundaries
Goals of SDA - description, inference,
modeling
Sept 14-16 GIS-based Representation & Bailey & Gatrell 2 ArcGIS -
Visualization Spatial
Sept 21-22 GIS-based transformations of relevance Analyst and
to SDA GeoDa
Dynamic mapping for exploratory
analysis
Sept 28-30 Point pattern Analysis Bailey & Gatrell 3 & 4 ClusterSeer
Oct 5-7 Describing patterns for a single species Kelly & Meentemeyer
or event-type (e.g., tests for 2002
clustering) Oyana & Lwebuga-
Spatial analysis of quadrats and transects Mukasa 2003
Oct 12-14 Geostatistical Interpolation Bailey & Gatrell 5 & 6 ArcGIS,
Fall Break 10/19 Introduction to gegstatistical concepts Feng et al. 2004 Geostatistical
Correlograms, variograms Goovaerts 2000 Anlyst

Brown Travelling
10/21

Oct 26-28

Trend surface analysis
Estimation through kriging and its
extensions

Nov 2-4

Brown Travelling

Landscape pattern metrics
Kernel-based approaches
Patch-based approaches

Turner et al. 2001, Ch. 1, 5
Riitters et al, 1995
Remmel and Csillag, 2003

Fragstats and
vLate

11/4 . : Gergel and
Fractal dimension Turner. 2002
Nov 9/11 Effects of grain, extent, and data quality =~ Reference: Ch. 7 8’5 ] ’
McGarigal, Marks, 1995 ’
Nov 16-18-23 Measuring association among spatial Bailey & Gatrell 7 & 8 GeoDa
T'giving 11/25 variables Anselin 2002
Effects of spatial autocorrelation in Jerrett et al. 2001
Nov 30 regression
Spatial lag regression and autoregression
Dec 2-7-9-14 Student Presentations
Dec 21 Final Exam (10:30 am -12:30 pm)
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