
EMS Annual Meeting Abstracts
Vol. 12, EMS2015-224, 2015
15th EMS / 12th ECAM
© Author(s) 2015. CC Attribution 3.0 License.

         E M S  A n n u a l  M e e t i n
g

   on A ppl i cations  o f  M ete oro logy

ECAM          
              

                                           y

 E u ro p e a n  C o nfe re n c e

Stochastic parametrization of boundary layer processes in ENS
Pirkka Ollinaho, Martin Leutbecher, Anton Beljaars, and Irina Sandu
European Centre for Medium-Range Weather Forecasts (pirkka.ollinaho@ecmwf.int)

Ensemble prediction systems tend to be under-dispersive when only initial state uncertainty is considered. Addi-
tional ensemble spread is typically generated by representing the model uncertainty. In the ECMWF Ensemble
Prediction System (ENS) the model uncertainty is partly represented by perturbing the tendencies of the physical
processes using so-called SPPT scheme (Stochastically Perturbed Parametrization Tendencies). However, apply-
ing this scheme in the boundary layer results in numerically unstable system. Thus the current SPPT scheme does
not perturb the boundary layer. We propose a novel scheme that enhances the model uncertainty representation
by introducing a stochastic representation of uncertainties in boundary layer processes. This is achieved by using
spatially and temporally varying parameter values in the parametrizations instead of a global constant value. The
parameter perturbations are drawn from a distribution, which converges to the unperturbed parameter value in the
limit of small variance. Here we focus on four parameters from the vertical mixing and surface drag parametriza-
tions of the ECMWF Integrated Forecasting System. The stochastic parameter perturbations are tested in the ENS
at TL399 resolution with initial state perturbations, and SPPT and SPBS (Spectral stochastic backscatter) stochastic
physics schemes enabled as well. The results are discussed in terms of ensemble spread and probabilistic skill.


