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1. COURSE NUMBER AND TITLE: EOS 691 Spatial Statistics
Course Prerequisites: Introductory statistics or GEOG 585
Catalog Description:
This course will first review several general methodological problems in spatial statistics and modeling. Specific topics include descriptive spatial statistics, directional statistics, network analysis, point pattern analysis, and various types of spatial autocorrelation statistics. The course will also address conceptually and operationally how GIS can be used to analyze spatial data using these techniques.
2. COURSE JUSTIFICATION:
Course Objectives:
The course is intended to achieve several objectives: provide students a solid understanding on the methodological intricacy in analyzing spatial data, equip students with basic spatial statistical methods to handle point, linear or directional and polygon data, and enable students with the tools to conduct statistical analyses using these techniques.
Course Necessity:
It is important to equip students in geosciences/Earth science and related areas with the knowledge and the skills to handle and analyze spatial data appropriately. Currently, there is no such course at the proposed level addressing those topics in depth and thoroughly enough. 
Course Relationship to Existing Programs:
The proposed course will serve students in the MS in Earth Systems Science program and the Ph.D. in Earth Systems and GeoInformation Sciences. It may serve as one of the courses in the Computational-Quantitative Core area in the ESGS Ph.D. curriculum. It will also meet the requirement of a data analysis course for the MS ESS program. The course can also serve students in the MS Geographic and Cartographic Science (GECA) program, Environmental Science and Policy programs, and students in the School of Public Policy.
Course Relationship to Existing Courses:
EOS 791, which the proposer is offering regularly, is the Advanced Spatial Statistics focusing on modeling. The proposal course will serve as a foundation for EOS 791. GEOE 585 Quantitative Methods focuses heavily on basic statistics and therefore leaves little room to address spatial statistical techniques adequately. It will be logical for students finishing GEOG 585 to continue with the proposed course to learn spatial statistical methods in depth.
3. APPROVAL HISTORY:

4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering: Spring, 2008
Proposed Instructors: David Wong
5. TENTATIVE SYLLABUS: See attached.             
 SEQ CHAPTER \h \r 1EOS 691 Spatial Statistics
Spring 2008, 4:30-7:10 pm (Tuesdays) 

Office Hours:



 


David Wong (dwong2@gmu.edu)

3-4:00 pm, Tuesdays





Rm. 330, Research I (3-9260)

Website: http://esgs.gmu.edu, follow the link to Courses

The objects of this course are to offer students a solid foundation in handling and analyzing spatial data using spatial statistical techniques and equip the students the skills and computational tools to analyze spatial data. To achieve these objectives, the course will review several fundamental methodological issues in analyzing spatial data in detail. Several types of spatial statistical techniques will be covered in this course, namely descriptive spatial statistics, point pattern analysis, directional statistics, network analysis and various types of spatial autocorrelation measures. Because spatial data are mostly handled by GIS, therefore it is logical to use GIS as the platform to perform spatial statistical analysis. This course will also address how GIS can be used to implement the spatial statistical techniques introduced. 

Prerequisite: an introductory statistics course or GEOG 585. Knowing GIS will be helpful but not required.

Text:

Wong, D. W. S. and J. Lee (2005) Statistical Analysis of Geographic Information with ArcView GIS and ArcGIS. Wiley.

Topics:

Class 1: 
Methodological Issues in Analyzing Spatial Data (Ch.1)


The Modifiable Areal Unit Problem (MAUP)


Spatial Autocorrelation

Class 2: 
Methodological Issues in Analyzing Spatial Data (Ch.1) (cont’d)


Boundary Problem/Edge Effect


Possible “Solutions”


Notations and Review of Relevant GIS Concepts (Ch.1)

Class 3: 
Review of classical statistics (Ch.2-3)


central tendency, dispersion, higher moments, correlations 

Class 4: 
Descriptive Centrographic Measures/Geostatistics for Points and Polygons (Ch. 5)


Central tendency, dispersion and orientation

Class 5: 
Descriptive Statistics for Linear Features (Ch. 7)


Directional Statistics 

Network/Topological Analysis (Ch. 7)


Connectivity matrix, manipulation, and higher ordered matrices

Class 6: 
Mid-term

Class 7: 
Review of Inferential Statistics (Ch. 4)


Probability theory, distributions, functions and hypothesis testing


Testing of variance and mean


Testing of nonparametric statistics

Class 8: 
Point Pattern Analysis (Ch. 6)


Quadrat analysis

Class 9: 
Point Pattern Analysis (Ch. 6)


Nearest Neighbor and Higher Order Statistics


K-function Analysis

Class 10: 
Overview of Spatial autocorrelation (Ch. 8)


Formulation of Spatial Weights Matrices

Class 11: 
Spatial Autocorrelation Measures: Global Statistics (Ch. 8)


Joint Count Statistics (Nominal Scale)


Moran’s I, Geary Ratio, G-statistic (Interval-Ratio Scale)


Bivariate Spatial Autocorrelation

Class 12: 
Spatial Autocorrelation Measures: Local Statistics (Ch. 8)


LISA and Local G-statistic

Class 13: 
Project Presentations

Grading policy:
4 exercises

40 pts 

Mid-term

10 pts 

Final exam

20 pts 

Project


30 pts


Total


100


* 10% of the original scores of exercises will be deducted everyday if they are turned in late. All exercises are due in class, unless specified. Students are required to show intermediate steps and values of calculation. Credits will not be given if intermediate steps/values are not shown.

Incomplete will be handled strictly according to the University policy explained in the Catalog. Make-up exams are not given unless under unusual circumstances such as serious illness. Proof (or documentation) is necessary to be eligible for make-ups.










