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Welcome

Welcome to the Space-Time Reading Group!


This quarter we’ll be reading Spatio-Temporal Statistics with 
R by Cressie, Zammit-Mangion, and Wikle.


We hope that everyone will be able to learn and participate 
regardless of background/familiarity with spatial statistics. 


Please reach out with questions/comments/suggestions!
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Recent Quarters

• Spring 2019: Recent papers (using dynamical models to 
design statistical models)


• Winter 2019: Recent papers (members’ research)


• Autumn 2018: Advanced Spatial Modeling with Stochastic 
Partial Differential Equations Using R and INLA
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Chapter One: Introduction to Spatio-Temporal Statistics
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Spatio-Temporal Data
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Spatio-Temporal Data

• Easy enough to conceptualize time series or spatial 
“snapshots”


• What about the “space-time cube”?


• Need to account for correlation across both time and 
space, as well as possible interactions


• Tobler’s first law of geography: "Everything is related to 
everything else, but near things are more related than 
distant things."
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Why statistics?

• Suppose that a spatiotemporal process (e.g. temperature) 
follows physical, dynamical rules…


• Statistics can help us to model physical phenomena 
that are poorly understood or computationally 
intractable to resolve


• Mechanistically motivated models incorporate 
information about physical dynamics into statistical 
models
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Goals of Spatio-Temporal Statistics

• Prediction in space and time (filtering and smoothing)


• Inference on model parameters


• Forecasting in time
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Descriptive or Dynamic?
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Descriptive or Dynamic?

• Descriptive: study a process in terms of its mean and covariance. 


• kriging (Gaussian process regression), variograms, parametric 
families of covariance functions, separable covariance functions


• “marginal”


• Dynamic: study a spatial process changes through time 
mechanistically (or probabilistically)


• Time series approaches, nonseparable covariance functions, 
transition matrices


• “conditional”
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Berliner’s Hierarchical Statistical Model

• Data: Observed data conditionally independent given the 
process


• Process: Underlying process governing spatiotemporal 
correlations 

• Parameter: Unknown parameters governing data/
process (prior distributions)
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Berliner’s Hierarchical Statistical Model
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Chapter 2
Exploring Spatio-Temporal Data 

• Visualization of spatiotemporal data


• Representing spatio-temporal data in R


• Exploratory analysis of spatio-temporal data


• Diagnostic plots


• Empirical orthogonal functions
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Chapter 3

Spatio-Temporal Statistical Models 

• Prediction/Forecasting


• Estimation/Parameter inference


• Hierarchical models
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Chapter 4

Descriptive Spatio-Temporal Statistical Models 

• Modeling/estimating covariance structure


• Random effects/basis function models


• (Latent) Gaussian process models

15



Chapter 5

Dynamic Spatio-Temporal Statistical Models 

• Specifying and parametrizing model dynamics for latent 
linear Gaussian DSTMs


• Model fitting, parameter dimension reduction


• Nonlinear DSTMs
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Chapter 6

Evaluating Spatio-Temporal Statistical Models 

• Model validation/checking


• Model selection
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Case Studies

Case Study: Physical-Statistical Bayesian Hierarchical 
Model for Predicting Mediterranean Surface Winds 

Case Study: Quadratic Echo State Networks for Sea 
Surface Temperature Long-Lead Prediction
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Helpful Resources

Spatio-Temporal Statistics with R (Book Website) 

Reading Group Website 

Reading Group Listhost 
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https://spacetimewithr.org/
https://uwspacetime.github.io/
https://mailman11.u.washington.edu/mailman/listinfo/spacetime

