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• Is the analysis state evolved one time step using the prior  parameterisation G𝑏𝑏(𝛼𝛼𝑏𝑏 )
• Represents the analysis forecast
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• To extract the model error present, it is required that 
the structure in 𝑥𝑥𝑎𝑎 − �𝑥𝑥 be determined

• To do this, a test function, 𝑔𝑔 𝑥𝑥 , is defined with the 
form:

𝑔𝑔 𝑥𝑥 = 𝛼𝛼0𝑓𝑓0 𝑥𝑥 + ⋯+ 𝛼𝛼𝑛𝑛𝑓𝑓𝑛𝑛 𝑥𝑥

• To define the test function, expertise regarding the 
model is required to choose relevant terms that may be 
the cause of model error





• Once an adequate test function is determined, the test 
function is split into separate sub-functions:

𝑔𝑔0 𝑥𝑥 = 𝛼𝛼0𝑓𝑓0 𝑥𝑥
𝑔𝑔1 𝑥𝑥 = 𝛼𝛼0𝑓𝑓0 𝑥𝑥 + 𝛼𝛼1𝑓𝑓1 𝑥𝑥

⋮
𝑔𝑔𝑛𝑛 𝑥𝑥 = 𝛼𝛼0𝑓𝑓0 𝑥𝑥 + 𝛼𝛼1𝑓𝑓1 𝑥𝑥 + ⋯+ 𝛼𝛼𝑛𝑛𝑓𝑓𝑛𝑛 𝑥𝑥

• Nonlinear regression is used to estimate optimal 
coefficients for each of the 𝑔𝑔𝑖𝑖 𝑥𝑥 (𝑖𝑖 = 0, 1, … ,𝑛𝑛) that best 
fits the data



• To assess the quality of the terms, the Bayesian Information Criterion 
(BIC) values are computed for each 𝑔𝑔𝑖𝑖(𝑥𝑥), where

𝐵𝐵𝐵𝐵𝐵𝐵 = k log𝑁𝑁 − 2 logℒ

𝑘𝑘 = Number of terms, 𝑁𝑁=Number of fitting points in the regression, ℒ is 
maximised likelihood function

• The BIC represents the trade-off between how well the model fits the 
data given and the complexity of the model

• Smaller values of BIC indicate ‘better’ models

• The greatest decreases in BIC correspond to the terms with the ‘most’ 
information about the structure of the model error
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