Cycling: Analysis (t) — Initial Condition (t+1)

4D-LETKEF Aerosol Assimilation Cycle
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STEP1: 4D-LETKF Core Constraint

Observation Operator

Sea salt:

Bss(4,z) = ass(A) - Mgg(2)
Dust:

Bou(4,2) = apy(A) - Mpy(2)
Black carbon:

Bec(A,2) = agc(A) - Mpc(2)
Water-soluble:
Bws(4,2) = apc(D) - Moc(2) + asy (D) - Msy(2)

Matrix Construction

3D Spatial Localization
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Eigen Decomposition

Variable Localization
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4D-LETKEF assimilation system
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analysis= background *ratio
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   𝛽  S S  (  𝜆 , z ) =  α  S S  ( 𝜆 ) ∙  M  S S  ( z )  


   𝛽  D U  (  𝜆 , z ) =  α  D U  ( 𝜆 ) ∙  M  D U  ( z )  


   𝛽  B C  (  𝜆 , z ) =  α  B C  ( 𝜆 ) ∙  M  B C  ( z )


   𝛽  W S  (  𝜆 , z ) =  α  O C  ( 𝜆 ) ∙  M  O C  ( z ) +  α  S U  ( 𝜆 ) ∙  M  S U  ( z )

