observations ⇓ ⇓ ⇓ ⇓ ⇓ ⇓ ⇓ ⇓ ⇓ ⇓ ⇓ ⇐ MINIMIZATION AND JC-DFI (6h-forecast, low resolution) ⇐ DISTANCE TO OBSERVATIONS (6h-forecast, high resolution) G ↑ ↓A (6h-forecast, high resol.) (6h-forecast, high resol.) -----------------------------------------------------------------------------------------------> t -NΔt 0 +NΔt 18 TU 21 TU 00 TU 03 TU 06 TU 09 TU

9

C.2. Jc-dfi (as a weak constraint in 4d-var assimilation)

Framework of 4d-var assimilation

Principle

δx(t) : analysis increment along the trajectory at low resolution

deviation from the reference trajectory, assumed small computed using the tangent-linear model (and the simplified physics)

δx(tn)=R(tn,t−N)⋅δx(t−N),tn=nΔt,−N≤n≤N

⇒ adding a weak constraint to minimize the distance between the raw and filtered trajectories at t=0 ⇒ applied to the analysis increment, since the reference trajectory is assumed to be already filtered.

Formulation of the cost function

J_c = ½ λ

|

δx(0)−δx(0) 2 , δx(0) = ∑ +N h_n⋅δx(nΔt) n = −N = ∑ +N h_n⋅R(nΔt,−NΔt)⋅δx(−NΔt) n = −N The filtered state, the cost function, its gradient, and so on, are computed recursively along the forecast, with a negligible extra-cost.

The norm used here is based on the (moist) static energy

But ... Filtering is applied only at low resolution, using the tangent-linear model and the simplified physics, and not on all spectral variables (choice of the norm).