B.3. Interaction with coupling

Constraints • Since no time-lag is allowed between initial and filtered fields, DFI involves a backward, adiabatic, integration followed by a forward integration using the full model. • Consequently coupling fields must be computed for positive and negative timesteps, though coupling files are usually available at initial time (initial file) and either past or future, never both. • The coupling files used along DFI should be the same as those used along the subsequent forecast, for an improved efficiency of the filtering.

Standard coupling along DFI in ALADIN When initialization is performed in the same run as the forecasts, and applies on model fields, coupling fields for positive timesteps are computed as in the forecast, while those for past are extrapolated backward. Illustration:

COUPLING FILES C0 C+6

COUPLING FIELDS

DFI INTEGRATIONS

-6 -5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5 +6 t

The time-span of the filter (Ts) is 3.5 hours here, a non-recursive filter is used, and the coupling period is 6 hours. C0 is the coupling file at t = 0 , equal to the initial ALADIN file. C+6 is the coupling file at t =+6 h. In black, the coupling fields for positive time-steps (t > 0) are interpolated from C0 and C+6. In grey , the coupling fields for negative timesteps (t < 0) are extrapolated from C0 and C+6. When C-6 is available instead of C+6 (e.g. in the case of incremental initialization, while filtering the first guess), these two colours are exchanged. The main question is usually : which choice for C±6 ?

Main alternative However, with such short time-spans as those used presently, when the time-interpolation of coupling fields benefits to a forecast of maximum length 2 hours, the choice of a constant coupling is to be considered.

Especially when a 6 hours coupling period is used, and all the more since the associated backward extrapolation may lead to problems in some extreme situations.

For instance, the experiments performed within HIRLAM led to the choice of a constant coupling.