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Future directions @ ECMWF

The coming years are likely to see a further increase In the use of ensemble
methods In forecasts and assimilation. This will put increasing demands on
the methods used to perturb the forecast model. An area that is receiving
greater attention than 5 to 10 years ago Is the physical consistency of the

Key differences between SPPT and SPP

* representation of MU close to the assumed sources of the errors
* physical consistency: e.g. local budgets and flux perturbations
* beyond an amplitude error, e.g. in shape of heating profile
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perturbations (Leutbecher et al, 2016). The development of SPP (Ollinaho

et al, 2016) Is an attempt at ECMWF to improve the physical consistency of

the perturbations compared to SPPT (Palmer et al, 2009). Other areas
where future efforts will be directed at ECMWEF are the expansion of

uncertainty representations to the dynamical core and to other components

of the Earth system as well as the overall computational efficiency of
representing model uncertainty (MU, Leutbecher et al, 2016).
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Understanding tendency perturbation differences between SPPT and SPP

convective precip. (mm/3h) ensemble mean T tendency (0 3h) at 500 hPa in K/3hC
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Discussion

Initial uncertainties

» optimality

| hPa * |C uncertainty depends on MU
« MJO: coupled DA-~MU

Seamlessness Computational efficiency

* consistent representation of MU * reduced precision efforts
* no re-centring of ensemble ICs * resolution versus ensemble size

SPPT-noPert = ! >P-noPert » reduced need for singular vectors » efficiency of random fields
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Impact on EDA, ens. fcstS, model climate

Ensembles of 4D-Vars (EDA) with no MU scheme, SPPT or SPP

bg error ens. stdev
zonal wind (m/s)

0 02 04 06 08 1 12 14 16 18 2 22 24 25 06 -05 -04 -03 -02 -01 -0.01 001 01 02 03 04 05 06 06 -05 -04 -03 02 -01 -0.01 001 01 02 03 04 05 06

Estimating MU (parameters)
» weak-constraint 4D-Var
Ensemble forecasts: » coarse-graining of high-res simulations

200 hPa zonal wind . observations and EDA verification
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Tropics

Unrepresented sources of uncertainty

Land surface

* skin layer conductivity

* soll moisture: hydr. params.

« vegetation—albedo/ evatrans.
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Ocean/ seaice
* subgrid-scale mixing
* seaice rheology
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