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What is PCA?

A way of organising the data according to 
information contents 

Similar to 

Eigenvalues

Empirical Orthogonal Functions (EOFs)

Fourier series



What is PCA?

Principal components (PCs)
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spatial patterns

time series

amplitudes



Why principal component analysis (PCA)?

Redundant information 

Signal enhancement: emphasis large scales

Covariance preservation

Computation time 

Orthogonality 
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How true are these reasons?  
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Computation speed

• Apply multiple regression to single 
principal components.

• Fast: 4 leading modes rather than ~400 
stations
• especially for large ensembles
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Computation speed

• Apply multiple regression to single 
principal components.

• Fast: 4 leading modes rather than ~400 
stations
• especially for large ensembles

• Works for station groups and gridded 
data
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Signal: Restructure data with information first

http://dx.doi.org/10.3402/tellusa.v67.28326
http://dx.doi.org/10.3402/tellusa.v67.28326
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Signal: Sensitivity to the choice of large-scale domain 
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Covariance structure
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Requirements for PCA-based downscaling

• No missing data
• Suitable distribution
• Not too spatially spread
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‘pcafill’ (esd R-package)

ECA&D temperature station network
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Data matrix with missing data
(white spaces)

Complete data matrix

‘pcafill’ (esd R-package)
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Data matrix with missing data Complete data matrix

‘pcafill’ (esd R-package)
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Downscaling: diagnostics for leading PCA
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“Warm season” wet-day mean precip μ
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“Warm season” wet-day frequency fw
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Model output statistics (MOS) in seasonal 
prediction ensemble



Storm tracks



“Warm season” wet-day mean precip μ
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Easier post-processing
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PCA quick to grid: only a few patterns

LatticeKrig
Covariate: z



Thank you for your attention!
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MOS in decadal prediction ensemble


