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Aim: 
To introduce concepts of spatial analysis in epidemiology, including spatial data types and data visualization

Content
In addition to providing an introduction to the course, this lecture provides an introduction to spatial epidemiology, spatial data and visualization using R. Specifically we will cover:

· Definitions and examples of spatial data
· [bookmark: _GoBack]Modifiable area unit problem
· ecological bias
· Concepts of spatial analysis 
· Coordinates reference systems
· Projections


Software and key packages:
· R: sp, maptools, plotKML, leaflet 


Key readings
Ostfeld, R. S., G. E. Glass and F. Keesing (2005). "Spatial epidemiology: an emerging (or re-emerging) discipline." Trends in ecology & evolution 20(6): 328-336.

Pfeiffer, D., T. P. Robinson, M. Stevenson, K. B. Stevens, D. J. Rogers and A. C. Clements (2008). Spatial analysis in epidemiology, Oxford University Press Oxford. Chapters 1-3

Other good resources

sp package vignette - https://cran.r-project.org/web/packages/sp/vignettes/intro_sp.pdf

Coordinate systems and R -https://www.nceas.ucsb.edu/~frazier/RSpatialGuides/OverviewCoordinateReferenceSystems.pdf

Great general resource for using R for spatial analysis - http://pakillo.github.io/R-GIS-tutorial/

Nice ideas for mapping in R - http://www.scoop.it/t/mapas-con-r

Examples presented in seminar
Clements, A. C., E. Bosque-Oliva, M. Sacko, A. Landoure, R. Dembele, M. Traore, G. Coulibaly, A. F. Gabrielli, A. Fenwick and S. Brooker (2009). "A comparative study of the spatial distribution of schistosomiasis in Mali in 1984-1989 and 2004-2006." PLoS Neglected Tropical Diseases 3(5): e431.

