3

B. INITIALIZATION USING NON-RECURSIVE DIGITAL FILTERS

B.1. Choice of the initial trajectory and related problems

The problem of initialization ♦The purpose of initialization is to provide a filtered state valid at initial time, starting from the analysis. ♦Non-recursive filtering requires both past and future timesteps. ♦Efficiency of the filtering is ensured while using the full model to build the basic trajectory. ⇒ How to build a forecast with its middle-point as close as possible to the analysis ?

The DFI bias For a time-span 2T, the retained solution is : 1. perform a backward integration, from 0 to −T, using the model without physics, 2. perform a forward integration, from −T to +T, using the full model, 3. apply the filter to this last trajectory.

However, the middle point from the trajectory, hence the initial state, may be quite distant from the analysis, due to the discrepancy between the "adiabatic" and full versions of the forecast model. This results in spurious large-scale initialization increments. Considering the simple model : dz dt −iω_0z = f(t) , f(t) = f_1⋅exp(iω_1t) , ω_1 ≠ω_0

where f represents the diabatic forcing, and a filter of response H(ω) and span 2T. The solutions to the adiabatic and full models read respectively : x(t) = x(0)⋅exp(iω_0t) , y(t) = y(0)⋅exp(iω_0t) +f_1⋅

[]

exp(iω_0t)−exp(iω_1t) i(ω_0 −ω_1)

The distance between the starting point of the adiabatic forecast and the middle point of the diabatic forecast is thus : y(0)−x(0) = f_1⋅ exp(iω_0T)−exp(iω_1T)

i(ω_0 −ω_1)

≈ f_1⋅T for short time-spans

The same holds for the distance between analysis and initialized analysis.