Spatio-temporal statistics



Empirical semivariogram

Exploratory analysis
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* Everything covered for

space and time (+ facets)
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e Animation
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e EOFs (eigen, prcomp)

Time lag (days)

e ST variograms
(gstat: :variogram)
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ST Covariance

ce(s, s t.t') = cov(Y(s:t).Y(s';t)).

second-order
stationarity

cx(s, st ") =c(s' —s:t' —t) = e(h; 7).

e(h; 7) = e (h) - ¢ (r) L

May be invalid if ST variogram
suggests an interaction,
more advanced corr fch possible



Random-effects parameterization

Z(s)=u(s|B)+wl(s|d)+ els)
— —— — —/
trend spatial error  residual error
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* example gam function specification ]

f <- cnt ~ te(lon, 1lat, t, # lnputs over which to smooth %;05W www ;M|w
bs = ¢("tp", "cr"), # types of bases [ WNM. ,mwu

k = e¢(50, 10), # knot count in each dimension e ] MN“‘ lw”M

d =c¢c(2, 1)) # (s,t) basis dimension :1; Mlv ;;IW

* remember to check residuals for autocorrelation, A ALEALELRAL
may still need (short-range) spatial error T




THE R SERIES

Resources

 Jext and code available at
https://spacetimewithr.org/

* Also covers dynamic ST models
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