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The global ensemble prediction system at Météo-France : PEARP
(Submitted by Jean Nicolau)
Summary and purpose of document

This document informs the meeting of plans and research progress.
Action Proposed
The meeting is invited to note and comment.
.

PEARP, the Météo-France Ensemble Prediction System

Météo-France runs operationally since 2004 an ensemble forecast based on its global model Arpege. It is called PEARP, french acronym for Arpege ensemble forecast. At the beginning, the ensemble has 11 members, it ran once per day following the 18UTC production assimilation. It was initialized with singular vector perturbations computed over the Northern Atlantic and Europe with an optimization time of 12 h. The model was unperturbed and exactly identical to its deterministic version. This ensemble was primarily meant to provide possible alternative scenarios in situations favourable to rapid storm development. As the interest for producing actual probabilistic forecasts raises, it has been decided to hand the future evolution of the ensemble forecasting tool to the research department, while the forecast department would concentrate on developing methodologies and probabilistic products from both PEARP at short range and the ECMWF EPS at longer range. 
On january 2008, a first step of evolution within the new organization has been completed. A new version, termed PEARP 1.5 has been declared operational. It includes the following changes. (a): although ensemble size is still 11, the horizontal resolution of the base PEARP model has been uncoupled from that of the deterministic version and fixed at T358 with the geometric factor C of the Schmidt-Courtier-Geleyn transform at C = 2.4. However, the vertical resolution continues to follow that of the other Arpege-Aladin models (changing from 41 to 60 levels), except that the mesosphere is removed. (b): further singular vectors are computed in all parts of the globe, although at low resolution (T44). The most significant change to the initialization, however, is the inclusion of some form of breeding. Indeed, initialization now includes the 24 h evolved perturbations from the previous run, combined to the singular vectors. (c): furthermore, the final anomalies added to the analysis are scaled to an amplitude sized using error variances derived from the 4D-Var assimilation cycle. (d): the complete TIGGE requirements for output have been implemented, coupling files for the Hungarian Met Service limited area Aladin ensemble forecast are produced.

On December 2009, a major version was implemented (PEARP2). These version includes (a) the replacement of the breeding by perturbed analyses from a 6-members 3D-Var FGAT ensemble data assimilation (EDA) running parallel to the main 4D-Var Arpege assimilation cycle (Berre et al., 2007), Singular vectors are still being used, (b) the introduction of uncertainty from model errors by using 10 sets of physical parameterizations, (c) the increase of the ensemble size from 11 to 35 members (d) the implementation of two runs at 18UTC (up to 108h) and 06UTC (up to 72h)
On December 2010, the resolution of the ensemble has increased to  TL538  with the same stretching coefficient of 2.4. This new resolution corresponds to a 15km grid mesh over France and 90km grid mesh over New-Zealand.

On September 2011, the last update was implemented with the introduction of 7 different areas for the singular vectors. 4 of them are designed to TC forecast and can be adapted with the season.
Ongoing et future works :

· future changes in EDA (AEARP) is expected to have a significant impact on PEARP : model error will be introduced in AEARP using an inflation technique.
· Introduction of a stochastic physics in PEARP
· calibration
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History of changes in the PEARP system
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PEARP skill evolution in regards of changes

SV areas for TC tracks








