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Part I

Stochastic representation of 
missing dynamical processes
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Frank Selten KNMI

Henk Dijkstra Univ. Utrecht & CSU

CCSM1.4/T31/x3

Bette Otto-Bliesner

Caspar Ammann

1940-2080 scenario

1940-2000: prescribed GHG, sulphate aerosols,       
solar radiation, volcanic aerosols

2001-2080: business as usual GHG

62 member ensemble differing only in initial state
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Why does a system have natural patterns of variability?
(Possibility I)
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CCSM1.4



CCSM1.4 Nature



CCSM1.4Stochastic PE



Why does a system have natural patterns of variability?
(Possibility II)
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PDFs of Forced Lorenz’ 3-Parameter Model

Palmer (1999)



















Linear solutions



Part II

Stochastic parameterization of 
unresolved scales
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30d means

2-4           CCM0 PDFs 2-5



PC2 PC3

PC4 PC5

CCM0 lag correlations



2-4       Analog Δt=36h march       2-5

Instantaneous

30d means

PDFs



Analog march lag correlations

PC2 PC3

PC4 PC5

CCM0

36hr analog

12h analog



Branstator & Berner (2005)
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PDFs of 30d means 
in plane 2-4
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PDFs of 30d means 
in plane 2-4
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PDFs of 30d means 
in plane 2-5
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lag correlations
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