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Kalman-Bucy Filter

Assumption: linear functions and Gaussian random variables
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(prior density)
H™ "1 + N(0, Rps1)

L)~ N(Mpaintas Prstjnt)

(posterior density)

Simple: only need to estimate the mean and covariance matrix to

present the conditional probability density
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Ensemble Kalman filters (EnKF): nonlinar models

e An ensemble X at time n: an m x N matrix
[N n n Nigl:n
X=|[x{,---,xy|. X/ ~ p(x"]|z*")
e Time n—+ 1: forward the ensemble members using the model:

"L = f(x?) 4+ v"

] )

and replace the mean and covariance m,.,, and P,;|, by
the sample mean and covariance from the ensemble members

L o [XT+1* e _an+1 i x:::—'l =) p(xn+l}zl:n)

!

e using Kalman formula to update the ensemble members to
present the conditional probability density
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Inflation and Localization for EnKF

e Covariance localization: to remove poorly estimated
long-range spatial correlations due to insufficient ensemble size

e Covariance inflation: to account for the underestimation in
the covariance of the forecast ensemble

e T[hese techniques have been found to compensate the model
error effectively
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