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Introduction

▶ Spatial data refers to data where each point is associated
with a spatial location (lat/lon, state, cell, etc)

▶ Virtually all data is spatial, although not all data need be
analyzed using spatial methods

▶ As a result, there are many application areas...
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Examples of spatial data - spatial transcriptomics

https://sib-swiss.github.io/spatial-transcriptomics-training/

https://sib-swiss.github.io/spatial-transcriptomics-training/


4/19

Examples of spatial data - fMRI

https://www.nmr.mgh.harvard.edu/neurorecovery/technology.html

https://www.nmr.mgh.harvard.edu/neurorecovery/technology.html
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Examples of spatial data - political/economic

https://whyy.org/articles/2024-presidential-election-results-republican-shift/

https://whyy.org/articles/2024-presidential-election-results-republican-shift/
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Examples of spatial data - environmental
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Examples of spatial data - health
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Introduction

▶ Becoming an expert in spatial data analysis provides:

▶ Access to interesting applications

▶ Opportunity for methodological development

▶ Opportunity for advancing computational tools

▶ This class provides tools to analyze spatial data and the
background needed to begin research in this area
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Types of spatial data

(1) Geostatistical (point-referenced) data

▶ Definition:

▶ Examples:

▶ Common objectives:
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Types of spatial data

(2) Areal data

▶ Definition:

▶ Examples:

▶ Common objectives:
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Types of spatial data

(3) Point pattern (point process) data

▶ Definition:

▶ Examples:

▶ Common objectives:
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Types of geostatistical data

Spatiotemporal data

▶ Definition:

▶ Examples:

▶ Common objectives:
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Types of geostatistical data

Multivariate data

▶ Definition:

▶ Examples:

▶ Common objectives:
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Types of geostatistical data

Non-Gaussian data

▶ Definition:

▶ Examples:

▶ Common objectives:
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Types of geostatistical data

Functional data

▶ Definition:

▶ Examples:

▶ Common objectives:
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Types of geostatistical data

Extreme data

▶ Definition:

▶ Examples:

▶ Common objectives:
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Inferential methods – Challenges

▶ Typically we only get one realization, so asymptotics are
tricky

▶ A standard analysis of spatial data at n locations requires
manipulating the n × n covariance matrix which is slow
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Visualizing spatial data

▶ Getting to make pretty maps is one great feature of doing a
spatial analysis!

▶ GIS makes the best maps

▶ We will use R

▶ Some common tools are given on the course website:
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Plotting guidelines


