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Application of Stochastic Parameter Perturbation (SPP) Scheme in

the YSU PBL Parameterization

Abstract
The Taiwan Central Weather Administration’s operational WRF-model based regional ensemble, the WRF

Ensemble Prediction System (WEPS), generates 20 ensemble members using multiple physics schemes, initial
condition perturbations, and lateral boundary condition perturbations. However, the use of multiple physics schemes can
lead to forecast clustering and maintenance challenges. Therefore, the future plan aims to gradually replace the multiple
physics schemes with a single physical parameterization suite combined with Stochastically Perturbed Parametrizations
(SPP), acommonly used perturbation method in operational models.  SPP introduces random perturbations to specific
physical parameters or variables, creating stochastic variability based on changes in physical characteristics, thereby
increasing the ensemble spread.

We initially applied SPP to the Yonsei University (YSU) planetary boundary layer (PBL) scheme. Various

physical parameters within the YSU scheme were perturbed, including those in the K-theory formula for PBL, as well as



constants related to PBL mixing and stability. The impact of perturbing individual and combinations of YSU PBL
variables on the spread of WEPS forecasts was assessed. The results show that introducing SPP perturbations to the
Y'SU scheme indeed improves both forecast accuracy and spread compared to corresponding ensemble forecasts
without SPP, leading to an improved spread-error relationship. These findings are promising and suggest it may be possible to

eventually simplify the complex structure of the multi-physics WEPS configurations with a single PBL scheme and SPP.
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